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Attached to this memorandum is the EFED RED chapter for disulfoton. EFED has revxewed
available studies for disulfoton and finds that there is enough information to describe the fate and
effects properties of the chemical and to screen for concerns for effects on nontarget species.
This transmittal memo summarizes EFED’s findings and recommendations for potential
mitigation, momtormg and labeling.

The risk assessment was performed by evalueting use information listed in both the BEAD LUIS
report for disulfoton as well as information supplied by Bayer Corporatlon, the major reglstrant
for disulfoton products.

Background

Disulfoton is an organophosphate insecticide/acaricide used on a variety of terrestrial food crops,
terrestrial feed crops, and terrestrial nonfood crops. Disulfoton is formulated as 15% granules,
8% emulsifiable systemic, 95% cotton seed treatment, systemic granules (1, 2, 5, 10%), and 68%
concentrate for formulating garden products. Directions regarding application mtervals number
of applications and total application per year or crop cycle are not always specified by the label.

Intemet Address (URL) ¢ http:/www.epa.gov
Recycled/Recyclable « Printed with Vegetable Oll Based Inks on Recycled Paper (Minimum 25% Postconsumer)



Environmental Fate Summary

Parent disulfoton has low potential mobility and is neither persistent nor volatile. Disulfoton photo

" . degrades within 2-4 days on soil and in water under natural sunlight. Disulfoton is essentrally
stable to hydrolysis at 20°C, but hydrolyzes much more rapidly at 40°C.

- Aerobic soil metabolism and field dissipation data indicate that the sulfoxide and sulfone
degradates of disulfoton are mobile and persistent, but there is insufficient environmental fate
information on the degradates to ﬁllly characterize thexr fate and transport.

The fate of disulfoton in surface water and ground water, and the likely concentrations therein,
cannot be modeled with a high degree of certainty since no data are available for the aerobic and
anaerobic aquatic degradation rates, and anaerobic soil metabolism. The large degree of latitude

~ available in the disulfoton labels also allows for wide variation in possible application rates, total
amounts of disulfoton applied, application methods, and intervals between applications.
Considering the relatively rapid rate of microbial degradation in the soil (<20 day aerobic soil

~ rnetabolism half-life) and direct aquatic photolysis in surface water, parent disulfoton may degrade
fairly rapidly. However, peak concentrations appear capable of bemg quite high, especially when
high apphcatlon rates are used. :

Ground water and surface Water monitoring data tends to confirm fairly rapid degradation, but
potentially high peak values. The majority of samples had low levels (<16 ug/L) of disulfoton
residues. However, there were indications of some high concentrations, which may be a reflection
© of how the data were reported as the disulfoton concentrations in the monitoring were not always
known. This is because the detection limit was extremely high or not specified, and/or the limit of
quantification was not stated or extremely high. Disulfoton concentrations were simply given as
less than a value. Therefore considerable uncertainty exists with respect to the monitoring data
(especially the STORET data). Although no assessment can be made for degradates due to lack
of data, limited data suggests that the degradates are more persistent (>200 days) than disulfoton,
suggesting their presence in water for an longer period of time than the parent. The degradates '
also appear to be more mobile than the parent compound. . :

- Surface Water:

' The Tler I upper-bound estimates of disulfoton concentrations in surface water using the

'GENEEC screening model results in minimum peak concentration of 11.2 pg/L for spring wheat
in South Dakota and a maximum of 285.4 pg/L for potatoes in Maine. The minimum and

. maximum 56-day concentrations were 8.7 and 221.2 pg/L for wheat and potatoes respectively.

In the Tier II assessment the overall upper 90% confidence bound on the estimated multiple year

mean concentrations of disulfoton in a farm pond over multiple years simulated ranged from
3.08 pg/L for a single application at the maximum rate (1.00 Ib ai/A) to spring wheat in South



Dakota to 43.24 pg/L for potatoes in Maine with two applications at the maximum application
rate (9.39 Ib ai/A). These upper 90% confidence bounds are the best values to use in cancer risk
assessments as they are the best estimates of lifetime mean concentrations. Maximum, or peak,
estimated concentrations of 117.0 pg/L occurred for two 9.39 Ib. ai/ac applications of disulfoton
to potatoes. For the other scenarios, the maximum concentrations ranged from 7.72 to 98.19
_ pg/L. The Tier Il modeling results from PRZM/EXAM s fall within the range of concentrations
for surface water reported in the STORET database (0.0 to 100 pg/L). Because in STORET
~many samples-were listed as “actual value is known to less than given value”; the maximum
concentration of samples was not always known (see Appendlx ]I[) The modehng results
therefore cannot be confirmed by ‘the monitoring data

Ground Water:

' The maximum disulfoton ground water concentration predlcted by the SCI-GROW model (usmg
the maximum rate 9.391b. a.i./ac and 2 apphcatlons) was 0.83 ug/L .

Dlsulfoton Momtormg Data

The Pesticides in Ground Water Data Base (U SEPA, 1992) summarizes the results of a number ’
of ground water monitoring studies conducted which included disulfoton (and disulfoton
- degradates D. sulfone-and D. sulfoxxde) Monitoring, with no. detections (limits of detections
ranged from 0.01 to 6.0 pg/L), has occurred in the following states (number of wells): AL (10),
CA (974), GA (76), HI (5), IN (161), ME (71), MS (120), MN (754), OK (1), OR (70), and TX
(188). Disulfoton residues were detected in ground water in Virginia and Wisconsin. In Vrrgmla,
- 6 of the 12 wells sampled had disulfoton detections ranging from 0.04 to 2.87 ug/L. In
Wisconsin, 14 of 26 wells sampled had disulfoton residues ranging from 4.0 to 100. O pg/L. One
* hundred twenty wells were analyzed in MS for degradates D. sulfone and D. sulfoxide and 188 '
- wells were analyzed in TX for D. sulfone. Limits of detection were 3.80 and 1 .90 pg/L for the
‘sulfone and sulfoxrde degrade respectrvely, in MS. There were no degradates reported in these
samples. A

Several limitations for the memtorrng data shotlld be noted. These limitations include: the nse of
different limit of detections between studies, lack of information concerning disulfoton use- around
sampling sites, and lack of data concemmg the hydrogeology of the study sites.

I""IS .

The available acute toxmlty data on the TGAI mdwate that disulfoton is: hlghly to very hlghly
‘toxic to birds on an acute oral basis (LDs, = 3.2 to 39 mg/kg), moderately toxic to birds on a
dretary basis (LCs, = 510 to 622 ppm); highly toxic to mammals on an acute oral basis (LDs,
‘= 1.9 to 15 mg/kg); highly toxic to bees (LDs, = 4.1 ug/bee); very highly toxic to slightly
toxic to freshwater fish (L.Cs, = 39 to 7,200 ppb); very highly toxic to freshwater
invertebrates (LCs, = 3.9 to 52 ppb); highly toxic to marine/estuarine fish (LCs, = 520 ppb)

N



and very highly toxic to marine/estuarine mvertebrates (LCs, or EC, = 15 to 900 ppb).
Acute toxicity for the sulfone degradate indicate that it is highly toxic to birds on an acute oral

- . basis (LDs, =18 mg/kg), highly toxic to birds on a dietary basis (LC;, =558 to 622 ppm),

highly toxic to mammals on an acute oral basis (LDs, =11.24 mg/kg), very highly toxic to
‘bees (LD, =0.96ug/bee), highly toxic to moderately toxic to freshwater fish (LC;s, = 112 to
>9,200 ppb), very highly toxic to freshwater invertebrates (LCs, = 35.2 ppb), and
moderately toxic to marine/estuarine fish (LCs, =1,060 ppb). The sulfoxide metabolite is very
highly toxic to birds on an acute oral basis (LDs, = 9.2 mg/kg); very-highly toxic to highly
toxic to birds on a dietary basis (LCs, = 456 to 823 ppm); highly toxic to bees (LDs, = 1.11
pglbee); highly toxic to slightly toxic to freshwater fish (LCs, = 188 to 60,300 ppb); very
highly toxic to freshwater invertebrates (LCs, = 64 ppb); and slightly toxic to marine/estuarine
fish (LC,, = 11,300 ppb). . : - ' ' '

Chronic tox1c1ty studies estabhshed the followmg NOEC values: 37 ppm for birds, 0.8 ppm
for small mammals, 220 ppb for freshwater fish (2.3 ppb for bluegill sunfish, using the factor
of chronic to acute values for the rainbow trout), 0.037 ppb for freshwater invertebrates, 16.2
‘ppb for marine/estuarine fish early life-stage, 0.96 ppb for manne/estuarme fish for life-cycle,
and 2.35 ppb for manne/estuarme mvertebrates

Birds: The overall acute nsk to birds is high for most of the label application rates and methods
for the liquid formulations of disulfoton. Even the lowest application rate (0.5 Ib a1/A) still
exceeds the restricted use level of concern when it is applied 3 times per year as permitted by the
label. The granular formulations of disulfoton also present high acute risk to birds, especially
from banded applications. In-furrow applications present somewhat less risk to birds due to the

lowered exposure to the actual granules, but the high-risk level of concern is still exceeded. Since o

disulfoton is systemic, birds can still be exposed to toxic levels of the pesticide in plant tissues and
~ in insects that feed on the plant tissues. One bird-kill incident was found to be caused by this
route of exposure (L. Lyon, SETAC, 1997). The sulfone and sulfoxide degradates of disulfoton
are persistent (half-lives of up to 367 days), and exhibit comparable avian acute toxicity to parent
disulfoton. Because of this, there is the potential for adverse effects to birds for a prolonged
. period of time followmg even a single application. Several mcndent reports of bird kills support

~ the presumption of acute risk to birds. Terrestrial field testlng also conﬁrmed the potential of
dlsulfoton to kill bxrds in the ﬁeld

The range of RQs for chronic exposure excwd the LOC in all types of food items for nearly
- all-labeled application rates. Residues in seeds/large insects are the lowest, and the chronic
- LOC was not exceeded by seed/large insect residues for multiple apphcatlons at or below 1 1b-
‘ai/A or single apphcatlons at or below 2 1b ai/A. As with the acute risk, the chronic risk is
increased by the persistence of the sulfone and sulfoxide degradates. Since many of the
apphcatlons of disulfoton occur in the spring, overlapping the breeding season for most bxrd
species, there is the potentlal for significant reproductive unpacts o
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Mammals: The overall acute risk to mammals is expected to be high. All modeled application
rates and methods exceed the high risk acute level of concern for mammals, regardless of the -
mammals’ size and diet composition. Since disulfoton is a systemic pesticide, the granular '
formulations can result in exposure through food items due to uptake by the plant tissues in
addition to direct exposure to any unincorporated granules. Applications of the liquid
formulations of disulfoton also result in direct exposure and exposure in food items. The
persistent sulfone and sulfoxide degradates are also toxic to mammals, thereby increasing the
potential risk from the apphcatlon of disulfoton.. The Incident Data System (IDS) contains
numerous domestic animal injury and death incidents, including deaths of large mammals such as
horses and cattle. Small mammal mortality also occurred during terrestrial field testing of
disulfoton on potatoes, conﬁrmmg the presumption of acute risk to mammals.

Mammahan chronic risk quotients-are exceeded for all regrstered apphcatlon rates, regardless
of single or multiple applications. Potatoes present the highest risk, due to the high application
rate. ‘The LOC is exceeded by 71 to 819 times in all categories. The persistence of the sulfone '
and sulfoxide degradates increases the hkehhood of chromc risk to mammals.

Non-target Insects: Dlsulfoton and its sulfoxide and sulfone degradates are very highly toxic to -
. bees, so it is likely that bees, as well as other non—target and beneficial insects, would be harmed if
exposed to dlsulfoton in the field.”

Freshwater Flsh' The overall acute r1sk to freshwater ﬁsh is expected to be h1gh Three of the
five crop scenarios modeled resulted in exceedance of the high acute risk level of concern, with -
the remaining two scenarios exceeding the restricted use and endangered species levels of
cancern. Several kills of freshwater fish have occurred from applications of disulfoton to different
crops, from registered uses as well as from misuse. There is, however, a large amount of
variation in freshwater fish species’ sensitivity to disulfoton, as evidenced in the toxicity data
table. There are also incident reports of several fish kills from disulfoton use, supportmg the
‘presumptlon of acute risk to fish. :

Chronic nsk to freshwater fish i is expected from the use of disulfoton. The smgle freshwater fish’
- species (rainbow trout) for which chronic toxicity data was available demonstrates significantly
less sensitivity to disulfoton than several other specles (bluegill sunfish, bass, guppy). Therefore,
an estimated chronic NOEC value was calculated using the chronic to acute ratio for the rainbow
trout. A full descnptlon of thls method is presented in the RED chapter. -

Freshwater Invertebrates' The overall acute risk to freshwater invertebrates is expected to be
high. All the modeled crop scenarios exceeded the high risk level of concern by as much as 9
times. Again, the risk is further increased due to the tox1c1ty ‘and persmtence of the degradates of
‘ dlsulfoton

| Chronic risk to freshwater 'invertebr_ates is expected from the use of disulfoton. All of the
modeled crop scenarios greatly exceeded t}le high risk level of concern, sometimes by a factor of
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several thousand. Invertebrate life-cycle testing with disulfoton shows that it impacts reproductive
- parameters (number of young produced by adults) in addmon to survival and growth

Estuarine and Marine Fish: The overall acute risk to estuarine and marine fish is not expected

to be hlgh however, the endangered species level of concern was exceeded by several of the -
modeled crop scenarios (cotton, potatoes and wheat). As noted above, there can be substantial

- species differences in sen51t1v1ty to disulfoton. Therefore, it is possible that the single
marine/estuarine fish specnes tested (Sheepshead minnow) does not fully represent the true range

- of sensitivity found in a marine or estuarine ecosystem, and thlS assessment may therefore
underestimate the true risk to marine/estuarine fish.

Chironic risk to estuarine and marine fish is expected from the use of disulfoton. Both early life-
stage and full life-cycle testing demonstrated a variety of effects at low levels of disulfoton. Risk
quotients based on the early life-stage toxicity endpoint exceeded the level of concern for cotton,

_potatoes and tobacco, and risk quotlents based on the life-cycle tox1c1ty endpomt exceeded the
level of concem for all modeled scenarios.

Estuarine and Marine Invertebrates: The overall acute risk to manne and estuarine
_ invertebrates is expected to be high. . Three of the five modeled scenarios (cotton, potatoes, and
tobacco) resulted in exceedance of the estuanne/marme mvertebrate hlgh risk level of concern.

Chromc risk to marme/estuarme invertebrates is expected All of the modeled crop scenarios
exceeded the chromc level of concern, by as much as 45 times in some cases.

Plants: Terrestrial and aquatic plant testing is requlred for dJsulfoton due to the phytotox1c1ty
statements on the label. No plant toxicity data was available at the time of this risk
assessment, however, so no statement can be made regarding the risk to terrestnal or aquatic
nontarget plants from the use of disulfoton. :

, Data GapS'

The followmg envuonmental fate requlrements are not satlsfied for dlsulfoton
162-3: Anaerobic Aquatic Metabolism
162—4 Aerobic Aquatic Metabohsm B

Addmonally, there is little envn'onmental fate data available for the sulfone and sulfoxide
degmdates Data on the fate of these degradates in soil and water would allow addmonal
characterxzatlon of the risks they present to nontarget orgamsms

The following ecological effects data requirements are not satlsﬁed for dlsu]foton
122-1: Tler I Terrestnal Plant Testmg ' '



122—2 Tier I Aquatic Plant Testmg
(123 -1 and 123-2, T1er II testing, are reserved pendmg the results of Tier I testmg)

Mltlgatmn The use of disulfoton at single apphcatlon rates of 1.0 1b ai/A and greater, and
multiple application rates of 0.5 Ib ai/A and greater, poses a high acute risk to birds,

mammals, fish, and aquatic invertebrates, as well as to nontarget insects. EFED believes that
amending label rates to the lowest efficacious rate as a maximum, as well as restricting the
number of applications per- year and lengthening the application interval, would reduce acute
risk to terrestrial and aquatic organisms. - Requiring in-furrow applications wherever feasible,
and eliminating banded applications of granular disulfoton with narrow row spacing, would
also reduce the risk to nontarget organisms, especially birds and mammals. Care must be |
taken, however, so that the likelihood of disulfoton or its degradates leaching to ground water
is not increased by these application methods. Eliminating aerial applications of disulfoton and
imposing buffer strips around aquatic habitats would reduce the risk to aquatic organisms. Risk
to bees and other nontarget insects could bé lowered by not applying disulfoton when the

~ insects are likely to be visiting the area. The following information may be helpful in attemptmg
to mltlgate the adverse effects of disulfoton on non-target insects:

' The time of day an insecticide is apphed directly impacts its nsk to foragmg bees Bee
kills are often 2-4 times greater when applications are made in ‘early morning as when they
- are made in late evemngs : :

~ Disulfoton should not be apphed to crops in bloom and when adjacent crops, interplants,

. and weeds in orchard cover crops or field edges are flowering. To reduce the risk to bees,
ﬂowenng weeds should be eliminated from orchard cover crops or field edges. This is
especially important when there is an abundance of pollen-and nectar plants in the area
and bees may ﬂy for several mlles in search of flowers.

The pote_ntial risk to bees is greatest from aenal apphcatnons." Spray drift off the target -
areas causes most bee kills. Small pestlcide particles in the air blown into blooming crops
or weeds are a major factor in bee poisoning. Ground sprays are generally considered
safer than aerial applications because there will be less drift and smaller areas are treated at
one time. Johansen also recommends that during aerial apphcatlons the aircraft should
not be turned, nor the materials transported back and forth across blossoming fields.
(Johansen, Carl, A. And D.F. Mayer, N.D. Pollmator Protectton, A Bee & Pesticide
'Handbook, N P. ) . :

Manufactumng-Use Products
“This pesticide is extremely toxic to birds, mammals and aquatic invertebrates. Do not

- . discharge effluent containing this product into lakes, streams, ponds, estuaries, oceans, or

public waters unless this product is specifically identified and addressed in an NPDES permlt

7/
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do not discharge effluent containing this product to sewer systems without previously notifying
the sewage treatment plant authority. For guidance, contact your State Water Board or
Regional Ofﬁce of the EPA.”

End-use Products

High toxicity statement: “This pest101de is extremely toxic to birds, mammals and aquatic
invertebrates. Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below the mean high-water mark. Drift and runoff may be hazardous to
aquatic organisms in nelghbormg areas. Do not contammate water when dlsposmg of

' equipment washwater or rinsate.” : :

Disulfoton residue detectlons in grouhd water range from 0.04 to 100 ppb; detections are up to’
300 times the Health Advisory (0.3 ppb). There is a high potential for degradates to contaminate
ground water. Because disulfoton degradates are persistent, apparently mobile, and parent
disulfoton has been found in ground water, a ground water label advisory is required. The
following label language is appropriate: "This chemical is known to leach through soil into ground

~ water under certain conditions as a result of label use. Use of this chemical in areas where soils

"are permeable, parucularly Where the water table i is shallow, may result in ground-water
contamination.”

Dlsulfoton Bee Mmgatlon Suggested Precautionary Label Language ~
o “This product is toxic to bees exposed to direct treatment or residues on blooming crops
or weeds. Do not apply this product if bees are vxsmng the treatment area, '

Spray Drift |

Smce dlsulfoton can be applied aerially, current cautlonary labelmg for the spray dnft

. of aerially apphed pest1c1des must be used.

A
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1. Ifée Characterization for Disulfoton

Disulfoton is a systemic organophosphate insecticide, acaracide (miticide) registered for use to
control aphids, thrips, mealybugs, other sucking insects, and spider mites on a variety of terrestrial -

food crops (coffee, peppers, broccoli; brussels sprouts, cabbage, cauliflower, lettuce, spinach,

- asparagus, pecan, radish, and raspberries), terrestrial food and feed crops (tomato, barley, corn,

oats, triticale, wheat, cotton, peanut, peas, sorghum, soybeans, potatoes, beans, and lentils),

. terrestrial feed crops (bermudagrass, and alfalfa), and terrestrial nonfood crops (christmas tree '

_plantations, ornamentals, and non-bearing fruit). The total use of disulfoton for 1997 was
approximately 1.7 million Ibs ai. Cotton has thg greatest use of disulfoton (420,000-840,000 Ib

" ailyr), accounting for 61% of the disulfoton market. Wheat has the next largest percentage of the
market, at 16% (180,000-354,000 Ib ai/yr). The largest use state is California (16% of the
market, 272,000 Ib ai/yr), followed by Louisiana (11% of the market, 187,000 Ib ai/yr). Rankings .

«of disulfoton usage by crop and by state are provided in Appendix I. ' o

Disulfoton is formulated as ‘1‘5% grahillés, 8% emulSiﬁable systefnic, _95%'cotton seed treatment,
systemic granules (1, 2, 5, 10%), and 68% concentrate for formulating garden products.

- Applications are generally soil applied: in-furrow, broadcast, or row treatment followed by 2-3

inch soil incorporation. It can also be applied as a foliar treatment and in irrigation water.
Cotton seeds can also be directly treated and planted. Disulfoton can be applied in multiple
applications, typically up to three, at intervals from 7 to 21 days depending upon the crop.
Application rates range from 0.5t0 9.39 b ai/A. ~

2. Exp‘osure Characterization

A. Chemical Profile
1. Common name: disulfoton ‘ o _
2. Chemical name; O,Q'-diethyl-S-[2-ethylthio)ethyl]phosphorothioate
3. Trade Names: DI-Syston . - | o
4 Physical/Chemical properties: '
~ Molecular formula: CgH,50,PS;
- . Molecular weight: 274.39 L S
* Physical state: colorless liquid, specific grav. 1.144 a 20° C.
~ Henry's Law Constant: 2.60E-6 Atm. M3/Mol (measured)
. Boiling point: 62° Cat 0.0l mmHg =~ -
‘Vapor ptessure: (20° C) = 1.8 X 10" mmHg - a o
Solubility: in water at 20° C= 25 ppm; miscible in n-hexane, dichloromethane, 2-
propanol, toluene N : : S



B. Environmental Fate Assessment

’

I.'- Environmental Fate and Chemistry Data

The emnronmental fate and chemlstry data base for disulfoton is incomplete for the parent
compound. Fate data are not available for the degradation products. The major routes of
dissipation are microbial degradation in an aerobic soil and aqueous photolysis and soil photolysis.
Data are unavailable for anaerobic soil conditions and the aquatic environment. Disulfoton is

' stable to hydrolysis at 20°C at the three pH values tested but is influenced by temperature as .
hydrolysis is fairly rapid at 40°C. . The overall results of these mechanisms of dissipation appear
to indicate that disulfoton hias low to moderate persistence in the environment. Limited data
suggests that the degradates.are much more persistent. The individual studies are summarlzed
below :
Hydrolysns (161-1) . - o ) v 4’
‘The pnmary hydrolys1s products were the disulfoton oxygen analog (POS) at pH 4, a mixture of
des-ethyl disulfoton metabolites of which the major one is des-ethyl POSO2 at-pH 7 and a
product obtained at pH 9 which converted to 2-2- (ethylsulfonyl) ethane sulfonic acid upon
treatment with potassium permanganate.. The reported hydrolysis half-lives are 1174 days, 323
days, and 231 days in sterile aqueous buffered solutions at pH’s 4, 7, and 9, respectlvely, for a 30
day study.  Consequently, disulfoton is essentially stable to abiotic degradation 2 at 20°C. '
At 40°C, the half-lives were 30, 23.2, and 22.7 days at pH 4, 7, and 9, respectively. The
hydroly51s guldelme requlrement (161-1)is fulfilled (MR[D 00143405)

Photodegradatlon in water (161-2)

Disulfoton degrades rapldly under aqueous photolysw The half-life for aqueous photolys1s
(corrected for the dark control) is'3.87 days in a pH 5 buffered solution exposed to natural
sunlight (Latitude 38.05 N; ‘Longitude 84.30 W; October 5-15. 1987, average temperature 19.4+-
2.08°). For the purpose of ‘modeling (in the water body), disulfoton the water photolysis rate was
‘considered. Disulfoton sulfoxide was the major degradatlon product. Control (dark) samples
degraded with a half-life of > 300 hours. - Both reactions followed zero-order kinetics. The -
'photodegradatlon in water gu1dehne requu‘ement (161-2) is ﬁxlﬁlled (MRID 40471102).

Photodegradatxon on sonl (161-3)

The half hfe of dxsulfoton was 2.4 days on sandy loam soil plates exposed to natural sunhght The

- primary photoproduct was disulfoton sulfoxide in irradiated and dark samples. Less than 10%

disulfoton oxygen analog sulfoxide and disulfoton sulfone were detected in the light exposed

. samples after two days of irradiation. MRID 40789701 was rejected on 8/23/89 since the )
proportion of metabolites formed was not presented in the study report. The registrant provided
this mfonnatxon in a letter dated 2/11/92. The photodegradatlon on soil (161-3) guideline

g

9



requirement is fulfilled (MRID 40471 103).

Aeroblc soil metabohsm (162—1)

The aeroblc half-life was 15.6 days; however, the reaction did not follow first-order kinetics. Less .
“-than 20% of the amount apphed remained 7 days after treatment; <3% remained 60 days after
treatment. The major degradates are the sulfoxide (58.7%) at 7 days, and sulfone (72%) at 90
days. At the end of the study (367 days), the sulfone was present at 35% of the applied amount,
and the sulfoxide at 2% of the applied amount. Except for the sulfone and sulfoxide degradates,

~ residues were not detectable at 367 days. ‘The aerobic soil metabolism guideline requirement

© (162-1) is fulfilled (MRID 43 800101). Two additional aerobic soil metabolism studies (MRIDs
40042201; 41585101) submitted by the registrant, which were determine to be supplemental
studies by EFED also provided additional information which was considered i in modeling. These

_ studies had estlmated aeroblc half- hves of 2. 4 and 1.9 days, respectwely

. Anaerobic aquatic metabolism (162-3)

This study (MRID 43042503) cannot be used to fulfill data requirement 162-3. Material balances

were too low, declining from 106% immediately post-treatment to 78.7% at 202 days. Only 65%

of the intended application was available at the start of the study. The study cannot be upgraded;
" a new anaerobic aquatic study or an anaeroblc soil metabolism study must be submitted for - -

. dlsulfoton

Aeroblc aquatlc metabolism (162-4)

Moblllty Leachmg and Adsorptlon/Desorptlon (163-1)

1

No data on aerobic aquatic metabohsm of dlsulfoton of its metabolites have been submitted.

Adsorptlon/desorptlon studies of disulfoton indicated that it is shghtly mobile to somewhat mobile
dependmg on the soil; Adsorptlon/desorptlon coefficients of v various soﬂ types are tabulated ,

below

“Table . Average Kd and Koc Adsorptlon/Desorptlon Values for Disulfoton

SiltLoam . | Sand Clay Loam Sandy Loam_
Kd. 6.85 | 467 447 9.6
Koc (ads.) 449 888 386 483
Koc (des.) 629 1340 547 791

The average organic carbon normalized Freundlich Kads was estimated to be 551.5 ml/ g soil



i

carbon. The Koc model generally -appea’rs to be appropriate since the exponents are close to 1.

In a second report, # 66792, parent Freundhch K values (7.06 to 14.29) indicate that disulfoton is
‘adsorbed to a moderate degree which also indicates low mobility in soils. The average disyston R,
~ value was 0.22 on six soils which also indicates low mobility of the parent disulfoton. The '

- correlation coefficients describing the degree of data conformity to the Freundlich equation

~ ranged from 90.3 to 99.9%. The 1/n values for the three soils were 1.002, 0.980, and 0.975.
‘Calculated Kocs were 641, 752, and 839. The mobility-leaching and adsorption/desorption
guideline requirement (163-1) is fulfilled (MRID #443731-03 and 00145469). These data were
also recorded in Bayer's 11/30/93 letter to SRRD, MRID - 430425-00 pages 3 and 4. )

,Moblllty Leachmg of Aged Dl-Syston (163-1)

This 1986 study (Acc. # 00145470) was not conducted in accordance with acceptable guldelmes
and the 1986 results were not consistent with current data using guideline studies. Recent data
indicate that the degradates will leach to lower depth, but the 1986 study indicated no leaching of
_ sulfoxide and sulfone degradates. A new column leaching study is not required, because other
existing data fulfill the requirement.

Laboratory Vblatility’ (163-2)

Disulfoton volatilized at maximum of 0. 026 and 0.096 ug/Cm hr from sand soil adjusted t0 25%
and 75% of field capacity at-0.33 bar respectively, incubated in dark for 21 days at 25 °C with an
air flow of approximately 300 ml/minute. Maximum volatilization occurred within 24 hours
following treatment. The vapor pressure of disulfoton was reported to. be 7.2 X 10" mBar at 20 -

~ °Cand 1.3 X 10° mBar at 25 °C. Freundlich Kads for the sand soil was deterrmned tobe 0.172.-

The guxdelme requirement for laboratory volatlhty (163 -2) has been fulfilled (MRID 42585802)

Field Volatility (163-2)

Maximum concentration observed in air at 1 foot above ground was 22.2 ng/L. Drsulfoton

~ concentrations, after 6 hours, at the 5 foot level were not detectable. Bayer, Inc. submitted
additional data, e.g:, ads./des. Kds, and cloud covering on the days of the experiment. The

gurdelme requirement for field volatlhty (163 —2) has been fulﬁlled (MRID 40471105).

Terrestrial Field Dissipation (164-1)

Disulfoton apphed at8 Tbs./ac d1s51pated w1th at-1/2of2-4 days from the upper 6 inches of

- sand/sandy loam and loamy sand/sandy loam plots in California. Parent disulfoton was detected

only in the upper 6 inches of soil; the sulfoxide and sulfone degradates were detected to a depth of
18 inches. The gurdellne requlrement for terrestrlal field d1ss1patlon (164-1) has been fulfilled

(MRID 43042502).

it



Fish Bioaccumulation (165-4)

From 60.8 to 85.9 ppb “C residues in edible fish and 38.1 to 39.9 ppb in the inedible fish tissues-
were not characterized. After 14 days depuration, fillet contained 21% of the applied residues,
viscera 18.1%, and whole fish 22%. Biocongentration factors were 460X for whole fish, 700X
 for viscera, and 460X for fillet. Bayer submitted data, at the Agency’s request, which indicated
that there was no mortality and no growth during the study. The bioaccumulation gmdehne (165-
4) has been partially fulfilled (MR[D 43042501, 43060101, 40471106, and 40471107). No
further bidaccumulation testing is required for parent disulfoton; however, bioaccumulation
information, or at least K, determination, for the sulfone and sulfoxxde degradates would be
helpful for risk assessment purposes. ’ -

C Terrestnal Exposure Assessment

For pesticides apphed as a nongranular product (e.g., liquid, dust) the estimated enwronmental
concentrations (EECs) on food items following product application are compared to LC50 values
to assess risk. The predicted O-day maximum and mean residues of a pesticide that may be
expected to occur on selected avian or mammalian food items nnmedlately following a ‘direct

: smgle application at 1ib ax/A are tabulated below

_ 'Table Estimated Envxronmental Concentratlons on Avian and Mammahan Food Items
(ppm) Followmg a Single Appllcatlon at 1 1b ai/A) ' :

EEC (ppm) . EEC (ppm)

Foodltems . L " Predicted Maximum Residue' _ Predicted Mean Residue'
Shortgess U 240 8
Tallgrass B { (R 36
Broadicat/forage plants, and small iosects 135 | 45
. Fruits, pods seeds and large insects - | s o7

! Predicted maximum and mean residues are foral lb ai/a applxcatlon rate and are based on Hoerger and Kenaga (1972)
as modified by Fletcher et aI (1994). .

Predlcted resxdues (EECs) resultmg from multlple apphcatlons are calculated in various ways
* For this assessment, maximum disulfoton EECs were calculated using Hoerger and Kenaga
(1972) as modified by Fletcher et al (1994). These EECs served as inputs into the FATE
program. The FATE program is a first order dissipation model, i.e., the pesticide is applied
repeatedly, but. degrades over time fromn the first application to the last application. The aerobic
soil half-life of 15.6 days (MRID #438001-01) was used in the model. EEC values for a variety
* of crops and application rates/methods are prowded in the nsk quotlent tables in Section 4, -
“Ecologlcal Risk Assessment.” . '

i
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D. Water Resources Assessment’
L Summary and Conclus:ons

This section. presents an-assessment of the potentral to contaminate surface water and ground
water from labeled uses of disulfoton. The assessment is-a Tier II estimate of environmental
. concentrations (EECs) in surface water for disulfoton as applied to barley, cotton, potatoes,
tobacco, and spring wheat, using several label application (maximuim and recommended) rates and
~ methods, using PRZM3/EXAMS2. Surface water monitoring data collected by the USGS as part
*.of the National Water Qualxty Assessment (NAWQA) (Gilliom, 1995; USGS, 1997) program is
also-considéred.” The potential for disulfoton residues in ground water is assessed using the EFED
ground-water concentration screening model (SCI- -GROW) and the monitoring data available in
EFED’s Pesticides in Ground Water Data Base (PGWDB) (USEPA, 1992) and the NAWQA
study (USGS, 1997). The purpose of this ana1y51s is to estimate environmental concentrations of
.disulfoton in surface water bodies and ground water for use in the human health and ecological
risk assessment as part of the registration process. The environmental fate data base is not
" complete. Limited data indicates that the degradates are much more persistent and mobile than .
parent disulfoton. The degradates, often as toxic as the parent compound -are not consrdered in
_this assessment due to lack of envrronmental fate data.

. Tierl envrronmental concentratrons (EECs) in surface water were also estimated, using the EFED
. GENEEC screening model, for disulfoton as applied to barley, cotton,.potatoes, tobacco, and
spring wheat, using several label application (maximum and recommended) rates and methods.

These estimates were greater than those estimated by PRZM/EXAMS, except for the cotton

scenarios, when estimates were similar for multiple years. Single year PRZM/EXAMS estimates .

were lower than the concentrations predrcted by than GENEEC. Thus, it appeared that disulfoton'

was accumulating in multiple year scenarios (see later dlscussmn) Surface and ground water ©

‘monitoring data available in STORET were evaluated, but not considered due to limitations

- associated with high detection limits and difficulty in interpreting the data. ‘The results of these

ﬁndmgs (GENEEC and STORET) are presented in the Appendnces III and VI respectrvely

The Trer It EEC assessment uses a smgle srte or multiple smgle sites, whrch represents a lugh- '

" end exposure scenario from pesticide use ona partlcular crop or non-crop use site. The EECs for

-disulfoton were generated for multlple crop.scenarios using PRZM3.0 (Carsel, 1997) which
simulates the erosion and run-off from an agncultural field and EXAMS 2.97.5 (Burns, 1997)
which simulates the fate in a surface water body. PRZM3 and EXAMS estimates for a single

site, over multiple years, EECs for a 1 ha surface area, 2 m'deep pond draining an adjacent 10 ha -

~ barley, cotton, potato, tobacco, or spring wheat field. Each scenario, or site, was simulated for
27 to 40 (depending on data availability) years. EFED estlmated 1in 10 year maximum peak, 4-
‘day average, 21-day average, 60-day average, 90-day, annual average concentrations. Disulfoton -
(Di-Syston) formulations were based upon registered uses on the specific crops. The application
rates (maximum and recommended), numbers, and intervals are listed in Table and environmental
fate mputs are listed in Table . - Spray drift is determined by method of pestxcrde application (and
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assumed to be 5% for aerial spray; 1% for ground spray, 0% for granular or soil incorporated
applications). The Tier [l PRZM/EXAMS EECs for disulfoton are listed in a Table . PRZM
simulations were both made with the recommended and maximum application rates, maximum
number of yearly apphcatrons and the shortest recommended apphcatron interval.

The PRZM/EXAMS EECs are generated for h1gh exposure agrlcultural scenarios and represent
one in ten year EECs in a stagnant pond with no outlet that receives pesticide loading from an
ad]acent 100% cropped 100% treated field. As such, the computer generated EECs represent
conservative screening levels for ponds, lakes, and flowing water and should only be used for -
screening purposes. The EECs have been calculated so that in any given year, there is about a
10% probability that the maximum average concentration of that duration in that year will equal
or exceed the EEC at the site. Tier i upper tenth percentile EECs are presented in Table .

The dlsulfoton scenarios (Tables a and b) are representatlve of high run-off sites for barley in the -
- Southern Piedmont of Virginia (MLRA 136), cotton in the Southern Mississippi Valley Silty
Uplands of Mississippi (MLRA 134), potatoes in the New England and Eastern New York
Upland of Maine (MLRA 144A), tobacco in Southern Coastal Plain of Georgia (MLRA 133A),

~ and spring wheat in the Rolling Till Prairie of South Dakota (MLRA 102A). The scenarios
_chosen are professional best Judgement sites expected to produce run-off greater than would be
“expected at 90% of the sites where the appropriate crop is grown. Soils property data and
planting date mformatron were obtalned from the PRZM Input Collator (PIC) data bases (Blrd et
al, 1992).

N

. The SCI-GROW (Screenmg Concenttation in Ground Water) ‘screening model developed’in .

*- EFED (Barrett, 1997) was used to estimate potential ground water concentrations for disulfoton

- parent under hydrologically vulnerable conditions. The maximum disulfoton ground water
concentration predicted by the SCI-GROW usmg the maximum rate 9.39 Ib. a.i. /ac and 2
apphcatlons was 0.83 pg/L. v

, The fate of d1sulfoton in surface water and ground water and the hkely concentrations cannot be -

- modeled with a high degree of certainty, since no data are available for the aerobic and anaerobic

- aquatic degradation rates, and anaerobic soil metabolism. The large degree of latitude available i m
the disulfoton labels also allows for-a widé range of possible application rates, total amounts,

- - application methods, and intervals between applications. However, considering the relatlvely

rapid rate of microbial degradation in the soil (<20 day aerobic sorl ‘metabolism half-life) and -

direct aquatic photolysis in (surface water, the disulfoton parent may degrade fairly rapidly

- (Howard, 1991)). However, peak concentratrons appear capable of being quite high, when hrgh

apphcatron rates used

4 Limited ground water and surface water momtormg data available in the PGWDB (U SEPA,
1992) and National Water-Quality Assessment (NAQWA) Program (USGS, 1997) tends to
confirm fairly rapid degradation, as values measured values generally tend to be quite low.
Although no assessment can be made for degradates due to lack of data, limited data suggests
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that the degradates are more persistent (>2OO days) than disulfoton, suggestmg their presence in

‘water for an longer period of time than the parent. The degradates also appear to be more moblle
than the parent compound. '

Table . Disulfoton fate propertles and values used in (GENEEC PRZMS/EXAMS)
modeling. :
Parameter Value Source
Mbl¢cu_lar Weight 27439 EFED One-liner 05/21/97
Water ‘So_lubilit‘y 25 mg/l @20 Berg, 1985; EFED One-liner 05/21/97
Henry’s Law Coefficient 2.60 atm-m'?q/mol EFED One-liner 05/21/97
. Partition Coefficient (Koc) 55 l‘.5 (mean of 4) MRID 43042500 .
Vapor Pressure . "1.8E-04 mmHg EFED One-liner 05/21/97
' Hydroly51s Half-lives @ pH 4 . 1174 days | MRID 143405
. pH7 323 ¢ :
-pH9 231 « ) }
Aerobic Soil Half-life 19.39 days - Upper 90% confidence bound on the
: (0.03575/d) mean of half-lives for the three aerobic
' . soils tested in the laboratory. MRIDs
-} 40042201, 41585101, 43800101
Water Photofysis 3. 87 days (pH=>5) : A MRID 40471 102
e o (0.179/d)
Aerobic Aquatic Half-life nodata

ii. Appllcatlon Rates Used m Modelmg

- The apphcatlon rates selected for use in the modehng scenanos ‘were based upon mformatlon
submitted by the registrant, analysis conducted by BEAD, and the disulfoton (Dl-Syston) labels.
Four factors went into selecting the application rate: 1) the range of ounces or pounds a.i;; 2)the
_ area or length of row per acre (which is influenced by row spacing); 3) the number of
. ,apphcatlons and 4) the application interval. ‘The recommended and maximum rate (ounces or
. pounds a.i. per crop simulated) and the shortest application interval were selected. The shorter
the distance between the crop rows the greater the apphcatxon rate on an area basis. Two row
spacing values were generally selected; one based on a near-the-maximum number of rows
_ indicated by the label, and second based on the row spacing given in the label example (e.g.,
~ tobacco, page 8 of 14; 20 to 40 oz. per 1000 feet of row (for ”any row spacing”) or 13.3 to 26.7
~ Ib. per acre or with a 48 inch row spacing). The label indicated that “any row spacing” could be
~ as narrow as 6 inchies. The narrowest row spacing used in th1s assessment was 12 inches. Thus a



crop'like tobacco had a range of application rates of 4.005 t0'16.33 Ib. a.i. per acre.

il Modelmg Scenarios

Surface Water: The sites selected are currently used by EFED to represent a reasonable ¢ ‘at risk”

soil for the-region or regions being considered. The scenarios selected represent high-end

exposure sites. The sites are selected so that they generate exposures larger than for most sites
(about 90 percent) used for growing the selected crops. An “at risk” soil is one that has a high
. potential for run-off and soil erosion. Thus, these scenarios are intended to produce conservative
estimates of potential disulfoton concentrations in surface water. The crop, MLRA, state, site,
and soil conditions for the scenarios considered are given in Tables and . '

(144A)

Table . Crop, locatxon, soil and hydrologic group for each modelmg scenarlo.
Ci‘op‘ - MLRA' | State _ 1 Soil Serles Soil Texture ~ | Hydrologic | Period
o : ~ ) ‘ ‘Group (Years)
Barley 136 VA | Gaston sandy clayloam | C 27
Coton - |134. |Ms Loring’ silt loam . c 36
Potatoes | 144A ~ |ME | Paxton sandy loam c 36
Tobacco | '133A° | GA Emporia loamysand | C 36 -
SprWheat |102A | SD Pecver © | clay loam - C 40
'MLRA is major land resource area (USDA, 1981).
Table . Selected soil propérties used modeling.
Soil Depth | Bulk Density | Organic Carbon | Field Capacity. | Wilting Point
Series . | (@) - - pegem) | () | ey (omfem?) |
(MLRA) | - R :
Gaston |16 - - |16 1.740 . 0.246 0.126
(136) ~ - .
84 1.6 0.174. .0.321 0.201
50 1.6 0.116 0222 10.122
Loring | 10 16 1.160 0.294 . 10.004
1 (34) . T : ;
| : 10 1.6 -] 1.160 0.294 10.094
105 18 0.174 0.147" - {0087 -
Paxton | 20 16 2.90 0.166 ] 0.66




46 18 - 0.174 - -10.118 - 1038
34 18 0.116 0085 . {0035
Emporia |38 |14 116 . 0.104 0.054
(133A) , : -
62  lis 0174 0.225 0.125
so |ie 0.116 “Joms - |oos6 .
Peecver |18  |135 | 1740 0.392 ] 0202
(102A) S :
: 82 160  joue 0.257 0.177
50 . 1.60 | 0.0s8 0.256 - o

M The SCI- GROW (Screemng Concentration in Ground Water) screening model
developed in EFED (Barrett, 1997) was used to estimate potential ground water concentrations
for disulfoton parent under “generic” hydrologically vulnerable conditions. The SCI-GROW
model is a model for estimating concentrations of pesticides in ground'water under "worst
case" conditions.” SCI-GROW provides a screening concentration; an estimate of likely ground
water concentrations if the pesticide is used at the maximum allowed label rate in areas with
ground water exceptlona]ly vulnerable to contamination. In most cases, a majority of the use
area will have ground water that is less vulnerable to contammatlon than the areas used to .
derive the SCI-GROW estlmate : :

The SCI—GROW model is based on scaled ground water concentratlons from ground water
monitoring studies, environmental fate properties (acrobic soil half—hves and organic carbon
pamtronmg coefficrents—Koc s) and apphcatlon rates.

i iv. Modelmg Procedure
Envrronmental fate parameters used in PRZM3 and EXAMS runs are summanzed in Table .

. The standard pond (mspond) was used. The PRZM3 simulations were run for a period of 36
years on cotton, potatoes, and tobacco,, beginning on January 1,.1948 and ending on December

" 31, 1983. Barley was run for 27 years (1956-1983) and spring wheat was run for 40 years (1944-

1983) Scenario information is summarized in Tables and . The EXAMS loading (PZE-CI)
files, a PRZM3 output, were pre-processed using the EXAMSBAT post-processor. - EXAMS
was run for the 27-40 years using Mode 3 (defines environmental and chemical pulse time steps).
For each year simulated, the annual maximum peak, 96-hour, 21-day, 60-day, 90-day values, and
the annual means were extracted from the EXAMS output file REPORT.XMS with the
TABLE20 post-processor The 10 year return EECs (or 10% yearly exceedance EECs) listed in-’
Table were calculated by linear interpolation between the third and fourth largest values by the
program TABLE20. Cumulative frequency plots for each scenario are provided in Appendix V.
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v. Modeling Results
a. Surface water

In the Tier II assessment, the 90th percentile of the estimated multiple year mean concentrations
of disulfoton in a farm pond over multiple years simulated ranged from 3.08 pg/L for a single

- maximum application (@1.00 Ib ai/a) to sprmg wheat in South Dakota to 43.24 pg/L for potatoes
in Maine with the two applications at the maximum application rate (@9.39 Ib ai/ac). Maximum,
or peak, estimated concentrations of 117.0 ug/L occurred for two 9.39 Ib. ai/ac apphcatlons of
disulfoton to potatoes. For the other scenarios or recommended application rates, the maximum
concentrations ranged from 7.72 to 98.19 pg/L. Because of limited data, the modeling results;

* therefore, cannot be cbnﬁrmed by the monitoring data. ‘

The PRZM/EXAMs estimated disulfoton residue concentratlons in surface water appear to be
strongly related to apphcatlon rate, number of apphcatlons apphcatlon interval, and method of
apphcatlon ' -

- As noted prev1ously the EECs estunated in Tier I by GENEEC were greater than those estlmated
by PRZM/EXAMS with exception of the multiple year, cotton scenarios (results were about the

- same). Single year PRZM/EXAMS estimates were lower than the disulfoton concentrations

' predlcted by GENEEC. 'Thus, it appeared as if disulfoton is accumulatmg in multxple year
scenarios (there was a general increase with time): This appears to be occurring because there is
limited (available) information concermng the degradation of disulfoton in an aquatic environment
(e.g., no aerobic aquatic half-life data). Since the disulfoton is stable to hydrolysis at

" erivironmental temperatures (e g., 20 °C) and neutral pH (pH = 7), the only route of degradatlon
considered in EXAMS is photolysns Therefore, for years with high run-off , estimated

- concentrations will be “high” and decline slowly due to limited dlss;patlon pathways. -

| Table. Tier II Upper Tenth Percentlle EECs for Disulfoton Used on barley, cotton, potatoes,
tobacco, and spring wheat for several application (recommended and maximum) rates and
| management scenarios estimated usm_g PRZM3/EXAMs.

- Disulfoton Apphcatlon 1 . ‘Cor»xcent‘raﬁon (ngl)
_ ' » o ' (1-in-10 annual yearly maximurm value)

Crop Rate/Number/Interval/Incorp. Depth S . ’ o .
' " Ib.ai./ac/ # days/ inches Peak 96-Hour - 21-Day. | 60-Day 90-Day | Annual
R , - Avg. Avg. Avg. __Avg Avg. -
Barley' 10022100 , 17.92 1748 | 1585| .. 1395 1259 7.12
Barley | 0.83/2/21/0 (aeria) 02|  1762| wesp| 1475|1356 775
| Cotton® 1.01/3/21/2.5 1 1675 1635 1498| 1339 1263 747
Cotton 3278125 54.24 s297 |  a8sa| 4335 4091 24.20
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! Rate recommended on label.
b. Ground water

The maximum d1sulfoton ground water concentration predlcted by the SCI-GROW model (based
‘on 2 maximum (e.g., potatoes) apphcatlons at 9. 39 lb a.i/ac) was 0.83 pg/L.

vi. -Dlsulfo_ton Monitoring 'Data

" The Pesticides in Ground Water Data Base (USEPA, 1992) summarizes the results of a number of
ground-water monitoring studies conducted which included disulfoton (and disulfoton degradates
D. sulfone and D. sulfoxide). Monitoring, with no detections (limits of detections ranged from

"0.01 to 6.0 pg/L), have occurred in the follow states (number of wells): AL (10), CA (974), GA
(76), H1 (5), IN (161), ME (71), MS (120), MN (754) OK (1), OR.(70), and TX (188).
Disulfoton residues were detected in ground water in Virginia and Wisconsin. In Virginia, 6 of
the 12 wells sampled had disulfoton detections rangmg from 0.04 t02.87 pg/L. In Wisconsin, 14
of 26 wells sampled had disulfoton residues ranging from 4.0 to 100.0 pg/L. The Wisconsin

= study could not be located to determine the source of the high value found. One hundred twenty

wells were analyzed in MS for degradates D. sulfone and D. sulfox1de and 188 wells were
analyzed in TX for D. sulfone. Limits of detection were 3. 80 and 1.90 pg/L for the sulfone and
sulfoxide degrade, respectively, in MS. There were no degradates reported in these samples.

- Disulfoton residues were found in 10 (0.37%) out. of 2700 surface water samples collected by the
USGS in the NAWQA (USGS, 1997) and are summarized in Table . Concentrations ranged from -
0.02 to 0.041 pg/L with a minimum detection limit (MDL) of 0.017 pg/L/L There. were no

’ detectlons reported in ground water in about 2200 ground-water samples

12
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Potatoes' 4.01/2/1412.5 | 2208 | ‘21.'62’ 2021 | 1778 16.13 7.98
Potatoes 9.39/2/14/0 11700 | 11450 | 106.50 93.54 85.92 43.24
Potatoes' | . 4002140 . | 4976 | 4869 | 4544 | 3984 36.59 1842
Potatoes | 93on14ns5 | si78 | 5069 47.39 4169 3783 | 18.7i
| Tobacco |~ | 8.17/1/0/2.5 (aerial) . 98.19 95.71 . 8730 75.11 | 68.75 40.33
Tobacco' |~ 4.00/1/0/2.5 | 2085 | . 2027 18.24 15.70 14.38 817
Tobacco 16.33/1/0/2.5 8502 82.66 74.36 64.00 5862 33.29-
Spr.Wheat' | 10011000 - - 790 | 772} 708 | . 6.03 551 3.08
' Spr. Wheat . 0.64/1/0/0 (aerial) 1020 99| 944 832 7.71 4.71




t

Table . Sumrnary of Detections in USGS NAQWA Study (USG8; 1997%).
Water Source ' ’ %> 0.01 p.QL ‘ . ‘Maximum Concentration
Agricultural Streams | - 02 0.041
Urban Streams ' 00, ' 0.007
Integrated Streams . 00 ', ‘ 0.002 .
Agricultural Wells E 00 - © 0,002
© Urban Wells B 0.0 S - None
Major Aquers : i 0.0 | -’ None"

'USGS, 1997 NAQWA, (URL http://water.wr.usgs. gov/pnsp/gwswl html, August 1997)

- It should be noted that all the detections of disulfoton res1dues in ground water in Wisconsin
(range 4.0'to 100.0 pg/L) and some detections in' Virginia (range 0.04 -2.87 ug/L) exceeded the
concentrations predtcted by SCI - GROW (0.83 pg/L). Although SCI-GROW is conservative
based on a regression relationship between monitoring data (detected concentrations) and .
" pesticide fate chemistry at vulnerable sites, SCI-GROW does not account for preferential flow,
point-source contamination, pesticide spills, misuses, or pesticide storage sites. Many unknowns,
data limitations, on-site variability were also present in the prospective ground-water monitoring
studres whrch were not 1ncluded when developmg SCI-GROW :

‘Several hmltatlons for the momtormg data should be noted These limitations include:-the use of
different limit of detections between studies, lack of information concerning disulfoton use around
sampling sites, and lack of data concemmg the hydrogeology of the study sites.

vil. Limitations of this Modeling Analysis

There are - several factors which limit the accuracy and premsxon of this modelmg analys15

" including the selection of the high-end exposure scenarios, the quality of the data, the ability of
the model to represent the real world, and the number of years that were modeled. There are

_additional limitations on the use of these numbers as an estimate of drinking water exposure.
Degradatron/metabohsm products were also not considered due to lack of data. Another major
limitation in the current EXAMS simulations is that the aquatic (mlcroblal) degradation pathway

was not consxdered due to lack of data. As noted above, this may result in an accumulation of
~ disulfoton reSIdues over time. Direct aquatlc photolysis was however included.

. Spray dnﬁ is determined by method of pestncrde apphcatlon, and is assumed to be 0% percent
when applied as broadcast (granular) or m-ﬂlrrow 1% for ground spray, and 5% for aerial spray.

~

Tier II'scenarios are also ones that are likely to produce high concentratlons in aquatlc |
" environments. The scenarios were intended to represent sites that actually exist and are likely to
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be treated wﬂ:h a pesticide. These sites should be extreme enough to provide a conservative
estimates of the EEC, but not so extreme that the.model cannot properly simulate the fate and

E transport processes at the site. The EECs in this analysis are accurate only to the extent that the

‘sites represent the hypothetical high exposure sites. The most limiting aspect of the site selection
is the use of the “standard pond” which has no ‘outlet. It also should be noted that the standard
pond scenario used here would be expected to generate higher EECs than most water bodies; .
although, some water bodies would likely have higher concentrations (€.g., a shallow water
bodies near agriculture ﬁelds that receive dlrect run-off from the treated field).

The quahty of the analysis is also directly related to the quality of the chemlcal and fate -
parameters available for disulfoton. Acceptable data are available, but rather limited. Data were
not available for degradates and the aquatic aerobic metabohsm rate was not known, but
estimated. Degradates with greater persistence and greater mobxhty would be expect to have a

* higher likelihood of leaching to ground water, with greater concentrations in surface water. The
measured aerobic soil metabolism data is limited, but has sufficient sample size to establish an

. upper 90% confidence bound on the mean of half- lives for the three aerobic soils

tested in the laboratory (and submitted to EFED) and reported in the EFED One-liner Database
(MRIDs 40042201, 41585101, 43800101). The use of the 90%-upper bound value may be
sufficient to capture the probable estimated envxronmental concentratlon when limited data are
avadable ' ‘

- The models themselves represent a limitation on the ahalysis quality. These models were not -
-specifically developed to estimate environmental exposure in drinking water so they may have
limitations in their ability to estimaté drinking water concentrations. Aerial spray drift reaching
the pond is assumed to be 5 percent of the application rate and for ground spray it is 1 percent of

- the application rate. No drift was assumed for broadcast or in-furrow apphca'nons Another

limitation is the lack of field data to validate the predicted pesticide run-off. Although, several of
the algorithms (volume of run-off water, eroded sediment mass) are somewhat validated and .
understood, the estimates of pesticide transport by PRZM3 has not yet been fully validated Other
limitations of the models are the inability to handle within site variation (spatial variability), crop °
growth, and the overly simple soil water balance. Another limitation is that 27 to'40 years of =~
weather data was available for the ‘analysis. Consequently thereisalin 27,36, or 40 chance that

_ -the true 10% exceedance EECs are larger than the maximum EEC i in the analys1s If the number

of years of weather data were increased, it would increase the level of conﬁdence that the '
estimated value for the 10% exceedance EEC was close to the true value.

EXAMS is pnmanly limited because 1t isa steady—state model and cannot accurately charactenze '

", the dynamic nature of water flow. A model with dynamic hydrology would more accurately

reflect concentration changes due pond overflow and evaporation. Thus, the estimates derived

- from the current model simulates a pond having no-outlets, flowing water, or turriover. Another
major limitation in the current EXAMs simulations is that the aquatic (mlcroblal) degradation
pathway was not cons1dered due to lack of data Direct aquatic photolysns was however included.
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Another 1mportant limitation of the Tier II EECs for drmkmg water exposure estlmates is the use
of a single 10 hectare drainage basin with a 1 hectare pond. It is unlikely that this small system
“accurately represents the dynamics in a watershed large enough to support a drinking water
utility. It is unlikely that an entire basin, with an adequate size to support 2 drinking water utility
‘would be planted completely in a single crop or be represented by scenario being modeled. The
pesticides would more likely be applied over several days to weeks rather than on a single day.
This would reduce the magnitude of the conservative concentration peaks, but also make them
“broader, reducmg the acute exposure, but perhaps increasing the chromc exposure.

Momtormg data is limited by the lack of correlatlon between samphng date and the use pattems -
of the pesticide within the study’s drainage basin. Additionally, the sample locations were not
associated with actual drinking water intakes for surface water nor were the monitored wells
associated with known ground.water drinking water sources. Also, due’ to many different -
analytical detection limits, no specified detection limits, or extremely high detection limits, a .
detailed interpretation of the monitoring data is not always possible. '

A _A model with dynamic hydrology would more accurately reflect concentration changes due pond
overflow and evaporation. Thus, the estimates derived from the current model simulates a pond
having no-outlets, flowing water, or turnover.  Another major limitation in the current EXAMs
simulations is that the aquatic (microbial) degradation pathway was not considered due to lack of

“data. Direct aquatic photolysis was however mcluded '

3. Ecological Effects 'Hazard'Assessment
A. Toxicity to Terréstrial Animals - - . -
1. Birds, Acute and'Subacute* ‘

\ An acute oral tox1c1ty study using the techmcal grade of the active mgredlent is requlred to

establish the toxicity of a pesticide to birds. The preferred test species is either mallard duck or

" bobwhite quail. Results of this test are tabulated below. Acute oral testing was also performed
with the 15G formulation of disulfoton. Additionally, acute oral testing was required for the two
major degradation products of disulfoton, disulfoton sulfone and disulfoton sulfoxide, due to their

relative per51stence These test results are tabulated below. -

4

15 -



Table . Avian Acute Oral Toxicity

MRID No.

Study

 Species ' % ai LD50 Toxicity Category ~ Author/Year - Classification
; —(mgfke) ‘ — :
Mallard . : 97 6.54 very hig}ﬂy toxic 00160000 - supplemental
1 (Anas platyrhynchos) _ - - 1984/Hudson : :
Northern bobwhite quail  technical 12.0 ‘ highly toxic EDODISOO - core
(Colinus virginianus) =~ - ) Hilt
Northern bobwhite quail technical 28 highly toxic 0095655 core
(Colinus virginianus : 1977 -
Northern bobwhite quail . “technical 31 highly toxic 0095655 . core
'(Colinus virginianus) ' 1977 :
Northern bobwhite quéil - 987 39 highly toxic 42585803 core
‘(Colinus virginianus) - . / l 992
'Ring-necked pheasant technical 11.9 highly toxic - 00160000 core
(Phaszanus colchicus) - ‘ o ‘ 1987/Hudson
Red-wmged blackbird technical 32 very'highlyA toxic 1987 supplemental
(Agelaius phoeniceus) - S '
Northern bobwhite qﬁgifl 15G 220 “moderately toxic '25525 core
- (Colinus virginianus) : - 1969
| Northern bobwhite quailb 156 - 97 moderately toxic 25525 core
(Colinus virginianus) ; o : 1969 . i
"| Northern bc;bwhite.quail 156 . . 145 highly toxic 0095655 éupplemental
(Colinus virginianus) , , 1984 -
Northern bobwhite quail 115G , 29 highly toxic EDODIS00 sﬁpplemental
(Colinus virginianus) - _ : 1984 ’
Northern bobwhite quail ~ sulfone 18 highly foxic - 42585103 _ core
(Colinus virginianus) =~ metabolite ' 1992 ‘
o C : 874 ‘ R
Northern bobwhite quail sulfoxxde 92 very highly toxic 42585102 core
(Colinus virginianus) ~  metabolite . : - 1992 ‘
: - : 853 '

These results indicate that disulfoton is hlghly toxic to very highly tox1c to avian species

~on.an acute oral basis. The guideline requirement (71-1) is fulfilled (MRID # 42585803). -

Additionally, the two major metabolites of disulfoton, disulfoton sulfone and disulfoton sulfox1de
are highly toxic and very highly toxic, respectively. Guideline 71-1 is ﬁxlﬁlled for the two major

degradates of disulfoton (42585103 and 42585 102).
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Two subacute dietary studies using the technical grade of the active ingredient are
required to establish the toxicity of a pesticide to birds. The preferred test species are mallard -
"duck (a waterfowl) and bobwhite quail (an upland gamebird). Subacute dietary testing on the two
major metabolites of disulfoton, disulfoton sulfone and disulfoton sulfoxide, were also required,
due to the relative persistence of these degradates. Results of all avian subacute dietary tests are
tabulated below : :

“Table . Avian Subacute Dietary Toxicity
L » MRIDNo.  Study

Species - % ai LC50 (ppm)  Toxicity _ Author/Year Classﬁica‘uon
’ . : ' Category ~ ; .
Northern bobwhite quail ‘technical 544 moderately toxic =~ 0094233 - core

| (Colinus virginianus) o . .- Lamb/1973
Mallard duck  techmical 510 moderately toxic 0034769 ~ . core
(Anas platyrhynchos) . ) S o ' “Hil/1975
Mallard duck : sulfone 622 moderatelytoxic 42585101  core
(Anas platyrhynchos) _metabolite B 1992 ‘

. o 87.4 ' - '

Northern bobwhite quail “sulfone 5§58 " moderately toxic 42585106  core

| (Colinus virginianus) metabolite ' ) o 1992 -

I - 87.4 | -

Mallard duck  sulfoxide 823 o ‘moderately toxic = 42585104 core
(Anas platyrhynchos) metabolite ‘ . , o 1992,

R 853 - . 7
Northern bobwhite quail  sulfoxide 456 highly toxic 42585105 - core
{(Colinus virginianus) _metabolite - - : 1992 :

- - 853 ) ] :

These results indicate that disulfoton i is lughly toxic to avian specxes ona subacute dxetary
basis. The gu1dehne requirement (71-2) is fulfilled- (ACC # 0094233 and 0034769).
Additionally, the major metabolites of disulfoton, dlsulfoton sulfone and disulfoton sulfoxxde are
highly toxic to very highly toxic to avian species on a dietary basis. Guideline 71-2 is fulﬁlled for
“both metabolltes (MRID #42585101 42585 106, 42585104 and 42585105) o

© i, Bn‘ds, Chromc

Avxan reproductlon studles usmg the techmcal grade of the active mgredlent are requlred
for dlsulfoton because the followmg conditions are met: (1) birds may be subject to repeated or
continuous exposure to the pesticide, especially precedmg or during the breeding season, (2) the
pest1c1de is stable in the environment to the extent that potentially toxic amounts may persist in
animal feed, (3) the pesticide is stored or accumulated in-plant or animal tissues, and/or, (4)
information derived from mammalian reproduction studies indicates reproduction in terrestrial
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vextebrates may be adversely affected by the anticipated use of the product. Disulfoton meets all
of these conditions. The preferred test species are mallard duck and bobwhlte quail. Results of
these tests are tabulated below.

Table . Avian Reproductive Toxicity '
- ~° NOECLOEC MRID No.

Species © - % ai (ppm) Endpoints Affected  Author/Year Study

' : : ) S » . . S Classification
Northern bobwhite 987 . 37774 hatchlihg-body 43032501 core
quail - =  weight - 11993 . ,
| (Colinus virginianus) . o , - , _
Mallard duck T 983 . 37/80 ' adult and hatchling 43032502 core

(Anas platyrhynchos) 3 : body weight /1993

’ There was a statistically srgmﬁcant reductton in hatchhng body weight at 74 ppm in the
bobwhite quail study; however, there were no significant differences in hatchling body welghts by
.. -day 14 post-hatch No other effects were observed in this study '

" Adult and hatchlmg body wefghts were srgmﬁcantly reduced at 80 and 164 ppm in the
‘mallard study, and body. welght gain in adults was significantly reduced throughout the study at
these two treatment levels as well. Other effects observed at the 164 ppm level were:

* significantly fewer eggs laid per hen, reduced eggshell strength and thickness, reduced number of
hatchlings as a percent of viable embryos, reduced number of 14-day survivors as a percent of
normal hatchlings, reduced viable embryos as’a percent of eggs set, and reduced 14-day survxvors
as a percentage of eggs set. The gurdehne requirement for avian reproductxon testing (7 1-4) is
ﬁrlﬁlled (MRID # 43032501, and 43032502)

iii. Mammals, Acute and Chronic' -

Wlld mammal testing is required on a case-by-case basis, dependmg -on the results of -

- lower tier laboratory mammalian studies, intended use pattern and pertinent environmental fate
characteristics. In most cases, rat or mouse toxrcrty values obtained from the Agency's Health
Effects Divisien (HED) substltute for wild mammal testing. These toxrclty values are reported in
the Table below. ,
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Table . Mammalian Acute Toxicity

Species . "%ai  Test Type e Toxicity Values/category ~ MRID No.
Mule deer = 97 acuteoral . 2.5mg/kg very highly toxic 00160000
(Odocoileus : : ' : S

hemionus) .
Domestic"goat . 97 * °  acuteoral . < 15 mg/kg very highly toxic 00160000
(Capra hircus) ’ ' :

Laboratory rat 944 - acute oral ’ 1.9 mg/kg females I 1072293
(Rattus norvegicus) » 6.2 mg/kg males I

Laboratory mouse 944 ~  acuteoral - 82mgkg (female)] - 072293
Mus musculus) ’ . - ‘7.0 mg/kg (male) I

Laboratory rat sulfone .  acute oral 11.24 mg/kg (female)l 0071873
(Rattus norvegicus) metabolite T : s

Test results indicate that dlsulfoton is very highly toxic (Category I) to small mammals on
an acute oral basis. Testing on the sulfone metabohte also indicates very high acute oral toxicity.

Table . Mammahan Chromc Toxlcltv

Species - % ai ~ Test Type Toxicity Values/category - .~ MRID No.
‘Laboratoryrat 978 2—generation maternal NOEC=2.4 ppm/LOEC‘7 2ppm 261990
. mattus norvegicus) : reproduction repro NOEC==0 8 ppm/LOEC—2 4 ppm )

The two-generatlon rat reproductron study provided a reproductlve NOEC level of 0.8 ppm.
. Parameters affected in the study mcluded decreased litter size, lowered pup survival, and
) decreased pup welght

iv. Insects
A honey bee acute contact study using the techmcal grade of the active mgredrent is

requlred for disulfoton because 1ts use may result in honey bee exposure Results of this test are
tabulated below. ‘

Table . Nontagget Insect Acute Contact TOXIClty

- LD50 . , ’ MRDNo. . .  Study

| Species T %ai o (ug/bee) Toxicity Category - - Author/Year ~ Classification -
Honeybee = -~ techxucal 41 - - very highly toxic 05004151 o core
1 (Apis mellifera) ) : . 1968 ' '
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Table . Nontarget Insect Acute Contact Toxicity

.- - LDS0 ~ B * MRIDNo. - - .  Study

Species , % ai (uglbee)  Toxicity Category Author/Year Classification

Honey bee sulfone. . 096 . -  veryhighly toxic ‘ ‘42582902 . core |
1 (Apis meliifera) metabolite I E 1992 )

. 91.6 . ‘

Honey bee ~ sulfoxide 1.1l © very highly toxic 42582901 = . core
| Apis mellifera) metabolite . . 1992 .

. . 853 " - 5

The results indicate that disulfoton, disulfoton sulfone, and dlsulfoton sulfoxrde are very
hlghly toxic to bees on an acute contact basis. - The guideline requ1rement (141-1) is fulfilled for
parent disulfoton (MRID #0500415 1), as well as for the two major metabolites (MRID -
#42582902 42582901)." ' S _ S . '

_ A honey bee toxicity of res1dues on foliage study usmg the typxcal end-use product is”
requrred for disulfoton due to the very high toxicity of the parent in the acute contact study.
The results of this study are tabulated below. :

Table . Nontarget Insect Toxrclgx of Resrdues on Follage

S,pecxes o Formulatron LD50 @b Toxicity - MR]DorACC# 'Gui‘deline _
- ' c /A Category ___Authorfyear . - Classification
Honey bee 8BC © >10 0163423  core
1 (Apis mellifera . ' ' ’ : \

. The results mdlcate that dlsulfoton resrdues on fohage are not toxic to honey bees at apphcatron
~ ratesupto 1.0 Ib/A. Gurdehne 141-2 is fulfilled for drsulfoton (ACC #0163423) :

V. Terrestrlal Field Testmg ' "
_Terrestrial field testing was conducted for dlsulfoton because of the high toxicity of the
chemical in relation to expected environmental concentrations: Three field momtormg studies
were originally required in the 1985 Reglstratlon Standard, but only one screening level field =~
study and one residue monitoring study were submitted. The Level L (screening) field study was .
_conducted on potatoes in Benton county, Washmgton, using the 15G formulation (MRID
‘ #410560-01) The study did show mortality to wildlife from the use of the ISG formulation on

o potatoes; since it was a screening study, there were no further conclusions. The residue

~ monitoring study (MRID #412018-01) was performed using Di-Syston 8 (foliar) on potatoes. in
Michigan. The results of this study indicated that there was hazard to terrestrial wildlife from the -
foliar applncatron of dlsulfoton, and also suggested that a ﬁlll Level 1 field study was needed with
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_the foliar application. An additional resxdue monitoring study (MRID #411 189 -01), in which
disulfoton was applied to the soil, indicated that the residues from the soil application are not

_expected to pose a hazard to terrestrial wildlife. These studies fulfill Guideline 71-5 only because

_they showed adverse effects. If no mortality had been observed, the studies would not have been
classified as core as the study design and carcass searching techniques were insufficient to negate
the presumption of risk. The fact that bird and mammal carcasses were found even with such an
insensitive study design emphasizes the high acute nsk this chermcal poses to terrestrial
organisms.

B. Toxicity to Freshwatel; Aquatic Animals-
L ‘Freshwater Fish, Acute

Two freshwater ﬁsh toxxcxty studies using the techmcal grade of the actlve mgredlent are
requlred to establish the toxicity of a pesticide to fish. The prefeired test species are rainbow
trout (a coldwater fish) and blueg111 sunﬁsh (a warmwater fish). Results of these tests are
' tabulated below. .

Table . Freshwater Fish Acute Toxicity
' : - . . MRIDNo. Study :
Species . " %ai. "~ LCs0 Toxicity Category Author/Year . Classification
‘ ' - (ppbai) : ) o
Rainbow trout 98 1,850 moderately toxic . 40098001 core
(Oncorhynchus T _ - : " FL.Mayer/1986 =
mykiss) : tech . 3,000 - moderately toxic 0068268 core
o A . S .- Lamb/1972 - .
156G - 13,900 slightly toxic 0068268 core
A ST . : Lamb/1972 -
65EC - . 3,500 moderately toxic . 0068268 core
S _ ' L _ , Lamb/1972
sulfone ~ >9,200 ~ moderately toxic 42585111 core
‘métabolite e .+ . Qagliano/1992 :
“metabolite - 60,300 slightly toxic : 42585110 . _core

Gagliano/1992
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Table . ‘Fre-shwater Fish Acute Toxicity

MRID No.

. - Study
Species % ai LCS50 Toxicity Category Author/Year Classification
~ . (ppb ai) |
Bluegill sunfish 98.0 300 ~ highly toxic 40098001 core
(Lepomis o ‘ ) F.L. Mayer/1986
‘macrochirus - Tech 39 very highly toxic 0068268 - core
| ¢ - " Lamb/1972
- 15G 250 highly toxic 0068268 T core.
: ' A : : Lamb/1972
65EC 59 “very highly toxic 0068268 core
' - ] Lamb/1972
20E 82 - very highly toxic 229299 supplemental
_ _ o _ 962 -
sulfone 112 highly toxic 42585108 core
metabolite : : - Gagliano/1992
sulfoxide . . : -
metabolite 188 highly toxic 42585107 ~ core
- o Gagliano/1992
| 98.0 4,700 moderately toxic 40098001 core
‘Channel catfish C : ‘ Mayer/1986
(Ictalurus punctatus) '
Goldfish -~ 90 7,200 moderately toxic 229299 supplemental
(Carassius auratus) o : ‘ 1962
| Largemouth bass 980 60 very highly toxic 40098001 - core
(Micropterus . ' Mayer/1986 - : -
salmoides) _ )
Fathead miinnow 98.0 4300  moderately toxic 40098001 "~ core
(Pimphales ' : Mayer/1986 ‘
promelas) : o
Guppy 90 280  highly toxic 229299 - supplemental
(Poecilia rettculata) ) 1962 _

These results mdxcate that parent dlsulfoton is very highly toxic to slightly toxic to
freshwater fish on an acute basis. The two major metabolites, disulfoton sulfone and disulfoton"
sulfoxide, are highly. toxic to slightly toxic to freshwater fish on an acute basis. The rainbow
trout, a coldwater species, appears to be somewhat less sensitive than the warmwater species to
disulfoton and its metabolites. The guideline requirement (72-1) is ﬁllﬁlled for parent disulfoton,

' disulfoton sulfone and dlsulfoton sulfoxrde

J

. Freshwater Flsh, Chromc

A freshwater fish early hfe—stage test using the techmcal grade of the active mgredlent is
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required for a pestrclde‘when it may be applled directly to water or if the end-use product is
expected to be transported to water from the intended use site, and the following conditions are
‘met: (1) the pesticide is intended for use such that its presence in water is likely to be continuous
or recurrent regardless of toxicity, (2) any aquatic acute LC50 or EC50 is less than 1 mg/l, (3) the
EEC in water is equal to or greater than 0.01 of any acute LC50 or ECS50 value, or, (4) the actual
or estimated environmental concentration in water resulting from use is less than 0.01 of any
acute LC50 or EC50 value and any one of the following conditions exist: studies of other
organisms mdlcate the reproductive physiology of fish may be affected, physicochemical
properties indicate cumulative effects, or the pesticide is persistent in-'water (e.g., half-life greater
than 4 days). The preferred test species is rainbow trout, but other species may be used..
Freshwater fish early hfe-stage testing was required for disulfoton due to the likelihood of runoff
from the application sites, the likelihood of repeated or continuous exposure from multiple
applications, and the high acute toxrcrty to several specres of freshwater ﬁsh Results of this test
are tabulated below : :

Table . Freshwater Flsh Early Llfe-Stage Toxncxtv

NOEC/LOEC  MATC Endpomts " MRIDNo.  Study
Species % ai {ppb ai) : (ppb) Affected-  ~ Author/Year . Classification
Rainbow trout 98  220/420 300 growth 41935801 core

(Oncorhynchus - . S - 1991
‘mykiss) : ’ Lo o

The guideline requirement (72-4a) is ﬁllﬁlled (MRID 4193 5801)

A freshwater ﬁsh hfe-cycle test usmg the techmcal grade of the active mgredlent is not
required for disulfoton. A marine/estuarine fish life-cycle test was conducted with disulfoton, -
since the marine/estuarine species is more sensitive than the freshwater specres " This is drscussed
in section c ii , below.

iii. Freshwater Invertebrates, Acute

A freshwater aquatic mvertebrate tox1c1ty test using the technical grade of the active
mgredlent is required to establish the toxicity of a pesticide to invertebrates. The preferred test
species is Daphnza magna Results of this test are tabulated below

‘
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Table . Freshwater Invertebrate Toxncntv
,. LC50/ S - MRIDNo.  Study
Species - ' %ai -~ EC50 Toxicity Category Author/Year Classification -
(ppb ai) N - L
Waterflea 98.6 13.0 very hlghly toxic . 00143401 core K
(Daphnia magna) o - Heimbach/1985 L
‘ ' ‘Sulfone -~ 352 very highly toxic 42585112 .. - core
metabolite L Gaglaino/1992
- ] very highly toxic . 42585109 core
sulfoxide 64 : E ‘Gagliano/1992
metabolite i o S v
1Sud 98 - 52 very highly toxic " 40098001 . .  supplemental °
(Gammarus fasciatus) S ' Mayer/1986 - ‘ :
' : technical 27 "~ veryhighlytoxic = 05017538 supplemental
: S ' 1972, - :
Glass shrimp - 98 3.9 very highly toxic ' 740094602 - supplemental
(Palaemonetes - o . 1980 -
kadiakensis) 5 ' '
Stonefy .~ . - 89 <82 very highly toxic 229299 supplemental
(Acroneurta pacifica) - e . : 1962 ) .
| stonefly 98 50  veryhighlytoxic -40098001. .  core.
(Pteronarcys : _ . Mayer/1986
californica) ' : : e : :

The. results mdlcate that disulfoton and its metabolites, dlsulfoton sulfone and disulfoton
sulfoxide, are very highly toxic to aquatic mveltebrates on an acute basis. ‘The guideline
requlrement (72-2) is ﬁ.llﬁlled ,

iv. Freshwater Invertebrate, Chromc . -

A freshwater aquatlc mvertebrate hfe—cycle test usmg the technical grade of the active

. ingredient is required for a pesticide if the end-use product may be applied directly to water or-
- expected to be transported to water from the intended use site, and the followmg conditions are .
met: (1) the pesticide is intended for use such that its presence in water is likely to be continuous
or recuirent regardless of toxicity, (2) any aquatic acute LC50 or EC50 is less than 1 mg/l, or, (3)
the EEC in water is equal to or greater than 0.01 of any acute EC50 or LC50 value, or, (4) the
actual or estimated environmental concentration in water resulting from use is less than 0.01 of
any aquatxc acute EC50 or LC50 value and any of the following conditions éxist: studies of other
organisms indicate the reproductive phys1ology of invertebrates may be affected, physxcochermcal '
properties indicate cumulative effects, or the pesticide is persistent in water (e.g., half- life greater
than 4 days). The preferred test species is Daphnia magna. Freshwater aquatic invertebrate life- -
cycle testing was requlred for dlsulfoton Results of this test are tabulated below
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Table . Freshwater Aquatic Invertebrate Life-Cycle Toxicity

A NOEC/LOEC =~ MATC  Endpoints MRID No. - Study :
Species % ai  (ppb) (ppm) ‘Affected ©  Author/Year " Classification
Waterflea 98 . 0037/0070 0051  “survival, 41935802 core |
(Daphnia . length, and # Blakemore/1991
magna) . o young/adult ' )

 The guideline requireruent (72-4) is fulfilled (MRID #41935802). .

v. Freshwater Field Studles

A microcosm study was conducted to evaluate the effects of runoff of dlsulfoton ona
‘simulated. aquatic field system (MRID #435685-01/Cook and Kennedy, 1994). The study
‘ ‘demonstrated that 3 ppb is the maximum acceptable toxicant concentration (MATC) for this
chemical in aquatic systems. At treatment levels of 3 ppb and higher, adverse effects were seen
on zooplankton numbers, zooplankton community similarity, adult macromvertebrate population
numbers, and adult macromvertebrate commumty composition; however some recovery trend
was observed on these parameters

-~

C. Toxicity to Estuarine and Marine Animals
" 1. Estuarine and Marine Fish, Acute ’

_ Acute toxicity testmg with estuarme/marme fish using the techmcal grade of the actlve
ingredient is required for a chemical when the end-use pproduct is intended for direct application to
the marine/estuarine environment or the active mgredrent is expected to reach this environment
because of its use in coastal counties. The preferred test species is sheepshead minnow.
Marine/estuarine acute testmg was conducted w1th dlsulfoton Results of these tests are tabulated
below. ' 2 :

Table . Acute TOXICltV of Dlsulfoton to Estuarme/Manne Fish ,
Specres R o ' " MRID No. Study .

Y%ai LCS(lQpb). Toxicity Category' Author/Year Classification
Sheepshead minnow 955 520 - highlytoxic 4022840 *©  supplemental
- (Cyprinodon o T - Mayer/1986
variegatus) L - : !
Sheepshead minnow 978 . . ‘1000 ‘highlytoxic 40071602 core
(Cyprinodon i Lo Surprenant/1986
variegatus) : v :
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Table . Acute Toxncltv of Dlsulfoton to Estuarme/Marme Fish

' Specxes . . MRID No. Study

% ai LCSO (ppb)  Toxicity Category Author/Year Classification -

Sheepshead minnow Sulfone '1060 moderately toxic 443 69901 core
(Cyprinodon metabolite ’ - Lam/1997
variegatus) 100% ’

' Sheepéhead mihrlow : Sulfoxide 11300 : slightly toxic . 44369_902 ' core
(Cyprinodon metabolite . C Lam/1997
variegatus) 98.2%

“The results indicate that dlsulfoton is highly toxic to estuarme/marme fish on an acute -
ba51s “The guideline requirement (72-3a) is fulfilled for parent disulfoton (MRID #40071602) and
the sulfone and sulfoxide metabohtes (MR]D #44369901 and 44369902, respectlvely)

-

i, Estuarme and Marme Flsh Chromc

.

Estuarme/marme fish early llfe-stage and life-cycle tests using 1 the technical grade of the
active ingredient were required for disulfoton due to the high acute tox1c1ty to estuarme/manne

fish. The results of these studles are tabulated below i

Table : Chronic Toxicity of Disulfoton to Marine/Estuarine Fish
Species % Test NOEC/LOEC - MATC Parameters "MRID # Classification
_ ai.  Type (ppb) ‘(ppb)  Affected Author/year
Sheepshead 974 early 1627329 23.1 survival, - 42629001 core
" minnow . life- . length, wet Lintott/1993 '
(Cyprinodon stage - weight ‘
_variegatus) ' )
Sheepshead = 98 life-  0.96'/2.9 1.7. © fecundity, 43960501 supplemental
minnow cycle - ‘ morphological  Dionne/1996 -
(Cyprinodon S abnormalities,
variegatus) . growth,
: hatching
: : ) : success ,
An as:mal NOEC was not aehxeved in thns sludy The value repoxted here is an ECO05, exn'apolated using linear regression. .

The results indicate that dlsulfoton impacts the reproductlve ablhty, as well as the growth and
. larval survival, of sheepshead -minnows at levels as low as 2.9 ppb. The guideline requxrements

: (72-4 and 72-5) are fulﬁlled (MRID # 42629001 and 43960501, respectxvely)
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iii. Estuarine and Marine Invertebrates, Acute

Acute toxicity testing with estuarme/marme invertebrates using the techmcal grade of the
active ingredient is required for a pesticide when the end-use product is intended for direct
“application to the marine/estuarine environment or the active ingredient is expected to reach this
environment because of its use in coastal counties. The preferred test species are mysid shrimp
“and eastern oyster. Estuarine/marine mvertebrate testmg was requlred for disulfoton. Results of
" ‘these tests are tabulated below. »

Table : Acute Toxicity of Disulfoton to Estuarine/Marine Invertebrates
Species : . . . MRID No. ~Study .
%ai. LCSO/ECSO (ppb) Toxicity Category - Author/Year Classification |

Eastern oyster 978 720 highly toxic . 40071603 core ‘
(Crassostrea virginica) ' oo ' - Surprenant/1986
Eastern oyster tech 900. highly toxic - 120480 | ‘ supplemental
(Crassostrea virginica) - 11965 '
Eastern oyster 955~ 720 highly toxic 40228401 ~ core -
(Crassostrea virginica) : ‘Mayer/1986 o
Mysid 978 100 very highly toxic 40071601~ core
(Mysidopsis bahia) _ S ‘ . - Surprenant/1986
Brown shrimp V 955 15 Very highly toxic - 40228401 * supplemental

| (Penaeus aztecus) 4 - . -

Mavyer/1986

- The results indicate that dxsulfoton is very hlghly to highly toxic to estuarme/marme
invertebrates on an acute basis. The guideline requirements (72 3b and 72-3c) are fulﬂlled

(MRID #40071603 and 4007 1601, respectively)

iv. Estuarine and Marine Invertebrate, Chronic

An estuanne/marme invertebrate hfe—cycle toxwlty test is requlred fora pest1c1de if the
end-use product may be applied dlrectly to water or expected to be transported to water from the
intended use site, and the following conditions are met: (1) the pesticide is intended for use such
that its presence in water is likely to be continuous or recurrent regardless of toxicity, (2) any
aquatic acute LC50 or EC50 is less than 1 mg/l, or, (3) the EEC in water is equal to or greater
than 0.01 of any acute EC50 or LC50 value, or, (4) the actual or estimated envn‘onmental
concentration in water resulting from use is less than 0.01 of any aquatlc acute EC50 or LC50
value and any of the following conditions exist: studies of other organisms indicate the

reproductive physiology of invertebrates may be affected, physicochemical properties indicate
cumulative effects, or the pesticide is persistent in water (e.g., half-life greater than 4 days).

27

7%




Estuarine/marine invertebrate testing was required for disulfoton due to its high acute toxicity to
estuarine/marine organisms, and the greater acute sensitivity of marine/estuarine organisms.
compared to freshwater orgamsms The results of this test are tabulated below

' Table Life-Cycle Toxicity of Disulfoton to Estuarine/Marine Invertebrates
| Species .~ %ai  NOEC/LOEC MATC " Parameters  MRID# Classification
' o , (ppb). - - (@pb) Affected - Author/Year
Mysid 985 - .235'/826 - 530 . gowh 43610901  core
(Mysidopsis - - e T : Davis/l995 ’
bahia) ' : o '

" 1A NOEC was not aclueved in the study, so an extrapolated EC,s for growth was calculated using lmear regression. The MATC reported is the mean
~ between the EC, and LOEC values. ]

The growth of mys1ds was adversely affected at levels of 8. 26 ppb and hlgher Productlon and'
, survwal of young was adversely affected at levels of 120 ppb and lugher

v. Estuarme and Marme Field Studles

: Noestuarine' or marine field study data is available for disulfoton. -

D. Toxicity to Plants |
L Tei*restrial

Currently, terrestrial plant testing is not requlred for pest:cxdes other than herbxcldes
 except on a case-by-case basis (e.g., labeling bears phytotoxicity warnings; incidents of plant
- damage have been reported, or literature indicating phytotoxicity is available). The insecticide
disulfoton does have phytotoxicity warnings on product labels; therefore, Tier I terrestrial plant
' testmg (Guldelme 122-1) is requlred for dlsulfoton No such data have been submltted to date

i, Aquatlc Plants

Aquatlc plant testmg is not requlred for pest1c1des other than herblcxdes except on a case-
by-case basis (e.g., labeling bears phytotoxicity warnings, incidents havebeen reported involving
. plants, or literature is available that indicates phytotoxicity). The insecticide disulfoton does have
phytotoxmlty warnings on product labels; therefore, Tier I aquatic plant testing (Gu1dehne 122-2)
is requlred for disulfoton. No such data have been subrmtted to date y



4. Ecological Risk‘Assessment »

Risk assessment integrates the results of the exposure and ecotoxicity data to evaluate the
likelihood of adverse ecological effects. One method of integrating the results of exposure and

ecotoxicity data is called the quotient method. For this method, risk quotients (RQs) are

calculated by dividing exposure estimates by ecotoxicity values, both acute and chronic.

RQ = EXPQSURE/TOXICITY _

-RQs are then compared to OPP's levels of concern (LOCs). These LOCs are criteria used by
OPP to indicate potential risk to nontarget organisms and the need to consider regulatory
action. The criteria indicate that a pesticide used as directed has the potential to cause adverse
effects on nontarget organisms. LOCs currently address the following risk presumptlon
categories: (1) acute high - potential for acute risk is high regulatory action may be warranted
in addition to restricted use classification (2) acute restricted use - the potential for acute risk
is high, but this may be mitigated through restricted use classification (3) acute endangered
species - the potential for acute risk to endangered species is high regulatory action may be
warranted, and (4) chronic risk - the potential for chronic risk is high regulatory action may
be warranted. Currently, EFED does not perform assessments for chronic risk to plants,
acute or chronic risks to nontarget insects; or chronic nsk from granular/ba.lt formulations to
mammalian or avian species. : : '

The ecotox101ty test values G.e., measurement endpoints) used in the acute and chroni¢ risk
quotients are derived from the results of required studies. Examples of ecotoxicity values
derived from the results of short-térm laboratory studies that assess acute effects are: (1) LC50
(fish and blI'dS) (2) LD50 (birds and mammals (3) EC50 (aquatic plants and aquatic
‘invertebrates) and (4) EC25 (terrestrial plants). Examples of toxicity test efféct levels derived
from the results of long—term laboratory studies that assess chronic effects are: (1) LOEC
(birds, fish, and aquatic invertebrates) (2) NOEC (birds, fish and aquatic invertebrates) and (3)
MATC (fish and aquatic invertebrates). For bll‘dS and mammals, the NOEC value is used as

~ the ecotoxicity test value in assessing chronic effects. Other values may be used when .
justified. Generally, the MATC (defined as the geometnc mean of the NOEC and LOEC) is
used as the ecotoxicity test value in assessing chronic effects to fish and aquatic invertebrates.

A However the NOEC is used 1f the measurement end pomt is productlon of offspnng or
survival. coe

Risk presumptions, aloﬂg with the corresponding RQs and LOCs are tabulated below.
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Risk Presumptions for Terrestrial Animals

Risk Presumption RQ LOC
Birds and Wild Mammals
Acute High Risk EECYLCS50 or LD50/sqft? or LD50/day’ 0.5
Acute Restricted Use EEC/LCS50 or LD50/sgft or LD50/day (or LD50 < 02
. 50 mg/kg) ‘
Acute Er;da:ngered Species EEC/LCS50 or LD50/sqft or LD50/day 0.1
Chronic Risk o EEC/NOEC I
! abbreviation for Estimated Environmental Concentration (pprh) on avian/mammalian food items
2 _mg/ft? - 3 mg of toxicant consumed/day ]
LDSO * wt. of bird LD50 * wt. of bird
Risk Presuniptions, for Aquatic Animals ‘
Risk Presumption RQ LOC
. Acute High Risk - EECYLC50 or EC50 0.5
‘ Acufe Restricted Use EEC/LCS50 or EC50. 0.1 ‘
- Acute Eﬁdangered Species EEC/LC50 or EC50 0.05 -
_Chronic Risk L EEC/MATC or NOEC 1
- 1 EEC = (ppm or ppb) in Watf;r V
Risk Presumptions for Plants
Risk Presumption RQ LOC
‘ Terres'tn"e;l and Semi-Aquaﬁc_ Plants | § . 7
Acute High Risk EECYEC25 1
‘Acute Eﬁd‘angefed Sbécies B .‘ EEC/ECO5 or NOEC - 1
Aquatic Plants ‘ ) -
Acute High Risk EECYECS0 1
" Acute Endangered Species " EEC/ECO5 or NOEC , 1
! EEC =Ibs ai/A | | )
2 EEC = (ppb/ppm) in water
30
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A. Risk to Nontarget Terrestrial Animals
I. Birds

The acute risk quotients for broadcast applications of nongranular products are tabulated

below.
Table. Avian Acute RlSk Quotients for Smgle Appllcatlon of Nongranular Products Based
| .on a Mallard L.CS0 of 510 ppm .
s App. | . Acute RQ '
Site/App. Method * . Rate Maximum EEC LC50 (ppm) (EEC/
' (Ibs ai/A) Food Items (ppm)- . LC50)
Tobacco/aerial 4 Short 960 510 1882
: : grass s ' . e
CTall ‘ 440 | . 510 . 086a
- grass
Broadleaf 540 - - 510 : 1.06 a
plants/Insects ‘ . oL
Seeds .60 510 0.12¢
Beans/ground 2 Short 480 510 . 0%a
: grass o '
Tall 220 510 043 b
grass — ) o
‘Broadleaf . .270 ' 510 - 053a
plants/Insects : _ : ’ . ,
Seeds 30 510 = ° 006
Broccoli and i Short 240 S slo - . 047b
Wheat/soil ‘ grass :
S man - 110 510 022b
gass ~ . i -
" Broadleaf " 135 : " 510 - 0.26b
plants/Insects ’
Seeds 15. 510 0.03

~ a exceeds acute high, acute restricted and acute endangered species LOCs. -
b exceeds acute restricted and acute erdangered species LOCs.
¢ exceeds acute endangered species LOC

An analysis of the results indicates that for a single application of nongranular products, -
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avian acute high, restricted use, and endangered species levels of concern are exceeded at
registered maximum application rates equal to or above 2 Ib ai/A. Applications of 1 Ib al/A
exceed avian acute restricted use and endangered species levels of concern.

The chronic ris} quotients for a single application of nongranular disulfoton are tabulated

below.
Table . Avian Chronic Risk Quotielits for Single Applications of Nongranular Disulfoton
Based on a Bobwhite Quail NOEC of 37 ppm . .
‘ : Maximum . Average  Number
. App. . ' " 60-Day Chronic " Chronic  -days LOC
Site/App. Rate Maximum  Average ~ NOEC RQ RQ exceeded
Method (Ios ~ Food Items EEC EEC (ppm) (ppm) (Maximum (Average
ai/A) , (ppm) EEC/ EEC/
. : NOEC) NOEC) -
| Tobacco 4 Shot - 960 . 338 37 25902 9.14a 60
aerial .. grass C ' ’ -
Tall - 440 155 37 11.89a . 4192 55
grass ’ :
. Broadleaf 540 190 : 37 . 1459 a 514a 60
plants/Insects ' . -
Seeds 60 -2l 37 1.60 a 057 11
| Beans 2 Short 480 169 37 - 1297a 4572 57
ground ’ grass : ) ' ’ i N ! .
| Tall. 20 77 -3 595a-  208a 39
grass » C SR _
Broadleaf ~ 270 . 95 37 730a 257a 44
plants/Insects . ' : :
Seeds 30 1 37 081 © 030 0
|Brocooly "1 shot. 240 84 37 650a  227a - 42
Wheat - - grass ‘ o S o '
soil . ‘ . : .
Tall 10 .39 37 300a 105a - 23
grass o : S ' -
Broadleaf 135 = -48 37~ 364a 130a 28
- : " plants/Insects o : : v ‘~ :
Seeds 15 s 37 - 0402 0.4 0

a= chronic LOC has been exceeded

”
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An analysis of the results indicate that for a single application of nongranular disulfoton,
the avian chronic level of concern is exceeded at application rates equal to or above 1.0 Ib ai/A
for all food types except seeds. The avian chronic LOC for seeds is exceeded for single
applications of 4.0 Ib ai/A and greater..

The acute risk quotients for multiple applications of nongranular products of -

disulfoton are tabulated below. Maximum EECs result from the pesticide being applied
repeatedly, but degrading over the course of time from the fir'st appllcatlon to the last application
(FATE program)

Table. Avian Acute RlSk Quotlents for Multlple Appllcatlons of Non-Granular Disulfoton
Based on a Mallard LC50 of 510 ppm. :
App. Rate . , .
Ibs al/A , S o , .+ Acute RQ
| Site/App. Method = (No: of : Maximum EEC! - LC50 (ppm)  (EEC/
' Apps.)/Appl . FoodItems - {ppm) ' LC50)
mterval - : » '
Potatoes/ground 4 (/14 I Short 1475 : 510 . 289a
‘ grass L .
Tall 677 ’ ~ 510 133a
grass - )
Broadleaf 830 . 510 1.63 2
plants/Insects _ o .
 Seeds R 510 0.18¢
Pecansiaerial ~ 1(3)/14 . Short $B8 sl 070
' i grass : I A
Tall 200 510 0.39b
- grass . - C o
‘Broadleaf 246 o s10 0.48b
: plants/Insects B ' _
Seeds i 27 oo sl00 0 005
Cottonffoliar - 2221 - Shot - - 669 - < 510 131a
: grass- o . .
Tall ‘ 307 510 " 0602
- ograss - R .
Broadleaf 376 5100 074a
“ : plants/Insects »
| Seeds 42 4 510 0.08
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Table. Avian Acute Risk Quotients for Multlple Appllcatlons of Non-Granular Disulfoton
{ Based on a Mallard LC50 of 510 ppm._
App. Rate o : '
Ibs al/A ’ ' a : Acute RQ
Site/App. Method ~(No.of Maximum EEC' LCS0 (ppm)  (EEC/
: Apps.)/Appl Food Items (ppm) LC50)
interval ' :
| Sorghum/ground 1 (2)/14days  Short 369 510 072 a
' S grass ' : ] »
Tall 169 510 0.33b
grass o ' ) ‘
 Broadleaf . 208 510 © 041b.
plants/Insects , -
, Seeds -~ -~ - 23 . 510 . 0.04
Sorghum/foliar 0.5 (3)/14 Short grass 219 510 043D
- Tallgrass 100 . 510 0.20b
Broadlesf 123 | 510 0.24b
plants/Insects ' ‘
Seeds . _'14 . 510 0.03 -

1 Assumes degradation using FATE program.

" a Exceeds acute high risk, restricted use and endangered species LOCs
b Exceeds acute restricted use and endangered species L OCs -
c Exceeds acute endangered spe01es LOC

The results 1ndlcate that for multxple apphcatxons of nongranular products maximum re31dues on

- short grass will exceed the high acute risk, restricted use, and endangered species LOCs for

application rates at or above 1 Ib ai/A. Maximum residues on tall grass and broadleaf plants, as -
well as on insects, will exceed the high acute risk, restncted use, and endangered spemes LOCs at
- apphcatxon rates at or above 21b a1/A : ~
The chronic risk quotien‘ts for multiple applications of nongranular products of

disulfoton are tabulated below. Maximum EECs result from the pesticide being applied
repeatedly, but degrading over the course of time from the first application to the last application
(FATE program). Average EECs, the average of the estimated dally concentratlons over-a penod
of time, were also derived from the FATE program.

A
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Table . Avian Chronic Risk Quotients for Multiple Applicﬁtions of Non-Granular

Disulfoton Based on a Northern bobwhite quail NOEC of 37 ppm.

Average . _
- ‘ Chronic =~ Maximum
App. Rate Average RQ Chronic
_ lbs al/A ‘ 60 day (Ave. RQ (Max.
Site/App (No. of - Food Maximum EEC! "NOEC EEC/ .EEC/
| Method Apps.)/Appl Items EEC' (ppm) (ppm)  (ppm) - NOEC) NOEC)
mterval . - 8
Potatoes/ 4(2)/14 days Short 1475 . 655 37 - 1770 a 3986a
ground _ grass :
Tall 677 277 37 749a 1830a
grass ' :
Broadleaf 830 369 37 997a  2243a
- plants/Insects o o ‘ ‘
| Seeds © 92 57 37 1.54a  2.49a
Cotton/ . 2 (2)/21 days Short 669 319 - 37 862a 18.08a
foliar grass - - '
| Tall - 307 146 37 3942  830a .
g, i :
Broadieaf 376 180 . 37 486a  1016a
plants/Insects ‘
- Seeds 42 20 37 054 1.14a
Pecans/ 1 (3)/14 days Short 438 233 37 - 630a  1184a
aerial _grass T o
Tall 201 - 99 37 268a 543a
grass - » SR
‘Broadleaf 246 131 37 354a  665a
plants/Insects o . .
‘ _ Seeds 27 19 37 051 073 -
Sorghum  1(2)/14 days “Short 369 164 - 37 . 45la  997a
fground grass _ "
Tall 169 75 37 - 202a - 457a
-grass : ST o ,
Broadleaf - 208 - 92 137 249a  562a
plants/Insects o . . ~
Seeds 14 10 . 37 0.27 0.38
Sorghum  0.5(3)/14 days Short 219 117 37 3.16a  592a
ffoliar grass v :
35
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Table . Avian Chronic Risk Quotients for Multiple Applications of Non-Granular
Disulfoton Based on a Northern bobwhite quail NOEC of 37 ppm.
Average
' ‘ Chronic ~ Maximum
App. Rate ‘ : ' Average , RQ ~  Chronic
- lbsai/A . . 60day (Ave. RQ (Max.
Site/App (No. of Food Maximum ‘BEC! NOEC EEC/ EEC/
: Apps.)/Appl Items EEC! (ppm) (ppm) (ppm) NOEC)  NOEC)
Method . SN - .
- interval A _ : : C
Tall 100 o543 1462  270a
grass .
Broadleaf 124 66 - 37 -~ 178a  335a
- plants/Insects : . ' : o
Seeds 14 7 . 37 019 0:38

1 Assumes degradatlon using FATE program.
a=chronic hlgh-nsk LOC has been exceeded.

Based on both the maximum and average EECs whlch assumed degradation using the FATE
program, the avian chronic level of concern is exceeded by residues on grasses and broadleaf
plants and insects for all modeled uses. The maximum residues on seeds also exceeds the avran
chronic level of concern for multrple apphcatlons at rates equal to or greater than 2 Ib a1/A

Birds may be exposed to granular pestrcrdes mgestmg granules when foraging for food or grit.
. They also may, be exposed by other routes, such as by walking on exposed.granules or
 drinking water contaminated by granules. The number of lethal doses (LD50s) that are

- available within one square foot immediately after application (LD50s/ft? is used as the nsk
quotient for granular/bait products. Risk quotients are calculated for three separate weight
class of birds: 1000 g (e.g., waterfowl), 180 g (e g upland gameblrd) and 20 g (e g,
songblrd)

The acute nsk quotrents for broadcast apphcatrons of granular products are tabulated '

' belOw
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Mallard L.DS0 of 6.54 mg/kg

Table Avian Acute Risk Quotients for Granular Products (Broadcast) Based on a

Application Method/Rate Pesticide Left

Site/ % (decimal) of

' Body Weight

in Ibs a/A ' on the Surface LD50 (mg/kg) Acute RQ' (LD50/t?)
S_orghdmor

Barley/Broadcast,

unincorporated

1 - 10 20 6.54 7951a

1 ’ 1.0 180 6.54 __883a
T 1.0 1000 6.54 159 a

' RQ = App. Rate (Ibs ai/A) * (453,590 mg/Lbs/43,560 fiZ/A)

LD50 mg/kg * Weight of Animal (g) * 1000 g/kg

a=high risk, restricted use and endangered species LOCs have been exceeded

b=restricted use and endangered species LOCs have been exceeded

- c=endangered species LOC has been exceeded

The results indicate that for broadcast applications of granular produets, avian acute
high risk, restricted use, and endangered species levels of concern are exceeded at registered
maximum apphcatlon rates equal to or above 1.0 Ib ai/A. :

The acute risk quotlents for banded or m—furrow applrcatlons of granular products are .

tabulated below

Table . Avian Acute Risk Quotients for Granular Products (Banded or In-furrow) Based

ona Mallard LD50 of 6.54 mg/kg

' Slte/Method ‘Band - BirdType % (decimai) of .
0z.ai/1000 \  “width andBody . Pesticide ' _
ft of Row - 6] “Weight -~ Lefton - Exposed . , Acute RQ!
R ¢ I the Surface mg/f IDSO - (LDSOAY)
: e e (mg/kg)
* Tobacco/. . f
Banded-
Incorporated E » 4
60 05 Songbid  0.I5 5103 -~ 65 - 39254a
- (20) “ S
6.0 05 . Upland 0.5 51.03 65 4361a
' o Gamebird ' ’ '
(180)
- 37
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Table. Avian Acute Risk Quotients for Granular Products (Bauded or In-furrow) Based
on a Mallard L.D50 of 6.54 mg/kg .

Site/Method Band Bird Type ' % (decimal) of
0z.ai/1000 - width . and Body Pesticide -
ft'of Row ) Weight _Lefton + “Exposed Acute RQ!
©® the Surface - mg/ft? LD50 - (LD50/?)
‘ - ' : _(mg/kg)
6.0 0.5 Waterfowl 0.15. » 51.03 6.5 7.85a
: (1000)
Potatoes/I |
n-furrow 7
345 0.5 - Songbird 0.15 429.34 6.5 22570 a
(20) . } . ; :
345 . .05 Upland 015 = 2934 65 25082
' © ' gamebird - '
(180) .
345 05 - Waterfowl  0.15 29.34 65 4512
: (1000) o | .
Vegetables
(cole crops,
etc.)/ banded, -
incorporated’
1.1 » - -05 Songbird 0.15 936 - 6.5 7223a
1L 05 - Upland ~ 015 936 = 65 8.004a
e Gamebird - . - /
(180)
.1 05 Waterfowl ~ 0.15 | 93 65 l44a
| ~ " (1000) s " '

' RQ= oz ai per 1000 ft.* 28349 mg/oz *% Umncorporated / bandwidth (61)) * 1000 ft

- , LD50(mg/kg) * Weight of the Animal (g)*1000 (g/kg _ co g
a=high risk, restricted use and endangered species LOCs have been exceeded - '
b=restricted use and endangered species LOCs have been exceeded ’ v ‘

c=endangered - specxes LOC has been exceeded .

" The results indicate that avian acute hlgh restncted use; and endangered spe01es levels of

concern are exceeded for banded/in-furrow apphca‘uons of granular products at reglstered
maximum apphcatlon rates equal to or above 1. 1 oz a1/A
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ii. Mammals
Acute tisk

Estimating the potential for adverse effects to wild mammals is based upon EEB's draft 1995
SOP of mammalian risk assessments and methods used by Hoerger and Kenaga (1972) as
modified by Fletcher et al. (1994). The concentration of disulfoton in the diet that is expected
~ to be acutely lethal to 50% of the test population (LC50) is determined by dividing the LD50
value (usually rat LD50) by the percent of body weight consumed. A risk quotient is then
determined by dividing the EEC by the derived LC50 value. Risk quotients are calculated for
three separate weight classes of mammals (15, 35, and 1000 g), each presumed to consume
four different kinds of food (grass, forage, insects, and seeds). The acute risk quotlents for
broadcast applications of nongranular products are tabulated below:

Table . Mammahan (Herbivore/Insectivore) Acute Rlsk Quotlents for Smgle Appllcatlon
_of Nongranular Products ggroadcastLBased on a Rat L.D50 of 1.9 mg/Kg
Site/ o EEC | |
App. _ . % : Forage - Acute Acute RQ " Acute
Method/  Body Body Rat EEC  &- EEC RQ Forage' =~ RQ.
Rate . = Wt Wt - LDS50  Short Small ~ Large  Short & Small Large
inlbsa/A (g "Cons - mg/kg ~  Grass Insects - Insects . Grass .. Insects ~  Insects
| Tobacco , | A ' ' _ ' |
4 15 95 1.9 - 340 180 28 170002 90.00a  14.00a
4 - 35 66 1.9 340 ..180 28 ’118 lla 62.53a 9.73a
4 1000 15 1.9 340 180 28 2684a  142la 221a
Beans ' ‘ ' )
1 . 15 95 1.9 170 90 14 85.00a 4500a = =~ 7.00a.
{ T35 . 66 19 . 170 9 14  5862a 31252 4862
2 - . t e -
[ IOQO-’ 15 19 170 .90 ‘ 14 ‘13.42a ‘ 7.‘10a -1.10a
| Broceoly R ‘ . :
‘wheat o . o i} T - -
| L 15 95 1.9 85 45 -7 - 0 4250a 22.50a < 3.50a- -
o0 3 e 19 85 45. 7 295la  1562a 2.43a
11 1000 15- 19 85 - 45 7 67la 355 0.55a
' RQ=____FEC (mg/ke) ‘

LDSO:(mg/kg)/ % Body Weight Consumed -

a=high risk, restricted use and endangered species LOCs have been exceeded
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For all single applications at rates greater than 1 Ib ai/A, high- -risk acute RQs for all size classes
of herbivorous/insectivorous mammals consuming grasses, forage, and insects, the LOC for
presumption of high acute risk, 0.2, the LOC for restricted use, and 0.1, the LOC for
presumption of risk to endangered species. This indicates that use of dlsulfoton at application -
rates greater than 1.0 Ib poses an acute risk to mammals both endangered and non-endangered.

| Table . Mammallan (Granivore) Acute Risk Quotlents for Single Application of

Nongranular Products g§roadcast! Based on a rat LDSO of 1.9 mg/kg

Site/ , '

‘Application Body % Body ~ Rat : : i

Method/Rate . Weight Weight © LD50 EEC ' Acute RQ’

in lbs ai/A (@ ‘Consurped ‘(mg/kg) Seeds Seeds

Tobacco ' »

4 | 15 21 e 28 14.00a

4 35 15 1y 28 9.72a

4 1000 319 28 - - 22la

Beans ‘ \

2 15 21 . 19 14 7.00a

2 35 5 19 14 4.86a

2 - 1000 3 7 L9 14 L10a

Broceoli/

Wheat o . -

1 15 . 21 o ’1.9 i ) 7 3.50a .

1 35 s I 243
1 1000 319 7. . " 055
- TRQ= __EEC (mgkg) o L

LD50 (mg/kg)/ % Body Weight Consumed

a"hlgh risk, restncted use and endangered species LOCs have been exceeded :

The results mdlcate that for smgle appllcatlons of dlsulfoten at application rates greater than or
equal to 11b ai/A, the acute high-risk level of concem has been exceeded for all size classes of

gramvorous mammals consummg seeds
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- LD50 (mg/kg)/ % Body Weight Consumed
a=high risk, restncted use and endangered species LOCs have been exceeded
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Table . Mammalian (Herbivore/Insectivore) Acute Risk Quotients Multiple Applications
of Nongranular Products (Broadcast) Based on a rat LD50 of 1.9 mg/kg.
Site/ : EEC Acute  Acute
App. Method/ Body % Body Rat EEC  Forage EEC °~ RQ RQ Acute
Rate in Ibs ai/A Weig  Weight LD50  Short & : Large Short Forage RQ
1 No. of Apps.) ht  Consumed mgkg Grass Small Insects Grass & Small - Large
: (g) Insects Insects Insects
‘| Potatoes/ground .
4(2) 15 95 1.9 1475 830 92 737.5a 41502  46.0a
4(2) 35 66 1.9 1475 830 92 . 512.2a 288.2a 31.9a
42 1000 15 1.9 1475 830 92 . 11642 65.1a 73a
Pecans/ ' ’
aerial . o /
1(3) 15 95 1.9~ 438 246 . 27 . 219.0a 123.0a 13.5a
103) 35 66 19 438 246 27 1521a 8542  94a
1(3) 1000 15 - ‘1.9 438 246 27 34.6a 19.4a 2.1a
Cotton/fohar : » :
2(2) ViS : 95 1.9 669 376 42 334.5a 188.0a 21.0a
2(2) 35 66 1.9 . 669 376 42 232.3a" 130.6a 14.6a
122 1000 15 19 669 376 42 5282  29.7a 33a
'Sorghum/ground . B
1Q2) 15 95 1.9 369 . 208 23 18452 10402 11.5a
12) 35 66 1.9 369 208 23 128.1a 72.2_5 8.0a
12) 1000° 15 19 - 369 208 - 23 7 29la 16.4a ‘1.8'41
-Sorghum/foliar A . o b ;
~0.5 3 15 95 1.9 219 - 123 14 109.5a 61.5a 7.0a
ose .35 66 L9 219 123 14  760a 4272 49
05(3) 1000 15 19 219 123 14 . 1732 9.7a “1.1a -
1 RQ= EEC (mg/ke) S '



Table . Mammalian (Gramvore) Acute Risk Quotients for Multiple Apphcatlons
Nongranular Products (Broadcast) Based on a rat LD50 of 1.9 mg/kg
Site/ '
App. Method/ Body % Body Rat »
Ratein lbs ai/A - Weight - Weight LD50 EEC Acute RQ
(No. of Apps.) & .~ Consumed (mg/kg) Seeds Seeds
Potatoes/ground ' o ) ’ o
4(2) 15 21 1.9 92 - < 46.00a
4(2) 35 15 19 92 3194
14 1000 3 S 19 92 , 7.26a
A Pecans/aerial o . .
1 (3) 15 21 1.9 27 © . 13.50a
13) 35 15 19 27 : 9.382
r@) 1000 R AR 1.9 27 T 213
Cotton/foliar ’
20 15 - 21 1.9 42 21.00a
220 . 3% 1519 2 14.58a
20) L1000 -3 1.9 42  33la
Sorghum/ground . S . , o , ,
12) 15 21 A 1.9 23 . 11,50a
1@ ©35 0 s 19" 23 . 79
[(2) 1000 3. 19 23 182 -
Sorghurxllfoiiar o ' - B _ . ‘ '
05(3) 15 - S ar L9 14 - 7.00a
los® 3. 15 19 1 486
053) - 1000 . 3 1.9 14 S L10a
'RQ=, EEC (ing/kg) - - ‘ ' N

LDSO (mg/kg) %, Body Welght Consumed

: a—hlgh rlsk, restricted use and endangered spemes LOCs have been exceeded

The results mdlcate that for multlple apphcatlons of nongranular products mammalian acute
h1gh nsk LOCs are exceeded for at apphcatlon rates greater than or equal to 0.5 1bs aJ/A



Chronic Risk

The chronic risk quotients for broadcast applications of nongranular products are

tabulated below:

Table . Mammalian Chronic Risk Quotients for Smgle and Multlple Appllcatlons of
Nongranular Disulfoton Based on a rat NOEC of 0.8 ppm in a 2-generation reproductlon

. 08

study.

) - Application . » : - :
Site/Application  Rate in Ibs N Average EEC' B Chronic RQ
Method ai/A Food Items . (ppm) . NOEC (ppm)  (EEC/NOEC)

' ~ (No. of Apps.) : ' :
Potatoes 42 Short 655 08" . 81875
ground ~ : ‘grass ' '

‘ “Tall 277 0.8 346.25a
grass : .
Broadleaf 369 08 - 461,254
plants/Insects : S
Seeds 57 08 71.252
| Cotton 2(2) Short grass 319 038 ' 398.75a
o , : , . 8T
ouar Tall grass 146 S 08 182.50a,
'Broadleaf 180 08 225008
plants/Insects ’ L
Seeds 20 038 25000
Sorghum 1) Short 164 08 . 205.002
ground ‘  grass o
© Tall 75 0.8 93.75a
grass : B
Broadleaf 92 08 115.00a
plants/Insects ‘ -
| e Seeds 10 08 1250
Vegetables TOR Short - 30” 038 37.50a
| ground - grass ’ -
© Tall 14 08 17.50a
grass - 3 - S
Broadleaf 16~ 108 20.00a .-
plants/Insects ,
Seeds . 2 - 2.50a -

a=high risk LOC has been exceeded
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The above results indicate that for broadcast applicatibns of nongranular products, the chronic
level of concern for small mammals is exceeded at registered application rates equal to or above
1.0 lbs ai/A.

iii. Insects

Currently, EFED does not assess risk to nontarget insects. Results of acceptable studles are
used for recommending appropriate label precautions. Disulfoton and its sulfoxide and sulfone
metabolites are classified as highly toxic to the honeybee on an acute contact and oral basis,
therefore, appropriate toxicity label language is required. Current labelmg mcludes the
appropriate bee toxicity warning statement.

B. Risk to Nontarget F-reshwater Aquatic Animals

'Tler II estimated enwronmental concentratmns (EECs) fora varlety of disulfoton apphcattons
were calculated to generate aquatlc exposure estimates for use in the ecological risk assessment.

I Freshwater Flsh

Acute and chronic risk quotients are tabulated below.

o 'Table Acute Risk Quotlents for Freshwater Flsh Based On a Bluegill Sunfish LCSO of
1 39 ppb (most sensntlve specles) EECs are from PRZM/EXAMS ‘
Site/Rate in Ibs ai/A (No. of Lcso . ' BEC . AceRQ
Apps) mches incorporated “(ppb) Imtlal/Peak © . (EEC/LC50)
- . (ppb) i . ‘
Barley —-aerial, 0.82 )0 39 1802 <. 046b-
- gound, 1.0(2)0 1192 _ 0.46b
Cotton —-ground, 327 (3),2.5 39 . . 5424 . 139a
© grownd, 101 (3),25 ' 1675 0 - 0430
Potatoes—ground, 94 (2,0 39 ., - . 11700 - . . 300a
: ground, 9.4 (2),2.5° - 2 51.78 .7 133a
ground, 4.0(2),0 . S 4976 - 128a
Tobacco--ground, 8.17 (1)25 -~ 39 9819  252a
ground, 163 (1), 2.5 8502 © - 218a
ground, 4.0 (1), 2.5° . 2085 . 053a.
Sp. Wheat—aeriel, 064(1,0 ~ 39~ 10 20 . 026b
ground, 1.0 (1),0 S 790 . 0.20b

a—thh risk, restricted use and endangered species LOC s have been exceeded
b=restricted use and endangered species LOCs have béen exceeded
c=endangered species LOC has been exceeded
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The results indicate that the aquatic acute high risk level of concern is exceeded by multiple
applications at rates greater than or equal'to 3.2 Ib ai/A, and smgle applications at rates greater
than or equal to4.01b a1/A

Table Chronic Risk Quotlents for Freshwater Fish Based On a Rainbow Trout NOEC
of 220 ppb and an Estimated Bluegill Sunfish NOEC of 2.7 ppb. )
' '.Slte/Rate in Ibs ai/A (No. of Estimated  Rainbow - - ChronicRQ - ChronicRQ
1. Apps.) : Bluegill Trout EEC . Based on Bluegill based on Trout
’ - C NOEC NOEC 60-Day ; estirnatefl NOEC NOEC
(ppb) (ppd) (ppb) __(EEC/NOEC) . (EEC/NOEC)
Barley --aerial, 0.82 (2),0 27 220 - 14.75 . 55a - 0.07 N
.~ ground, 1.0 2),0 : 1395 ‘523 006
Cotton -ground, 327 (3),25 27 - 220 4335 160a 020
ground, 1.01 (3),2.5 ' - 1339 . . 50a o . 0.06
Potatoes--ground, 9.4 (2),0 27 220 9354~ .346a - 042
ground, 9.4(2),2.5 41.69 154 a 0.19
ground, 4.02),0 ‘ 39.84 1482 0.18
ground, 40 (2);25 : - 778 - 66a 0.08
Tobacco--ground, 8.17 (125 27 220. 7511 278a " 0:34
. _ground, 163 (1), - - . 64.00 237a g 0.29
25 T 1570 58a 007
© ground, 4.0 (1), 2.5 o : : : . ,
Sp. Wheat--aerial, 0.64 %0 27 220 ¢ 832 C3la . ' 0.04
ground, 1.0 (1), 0 . R 603 22a 0.03 -

'There is a substantial difference in sensitivity between the bluegill sunfish (LCs, =39 ppb) and the rainbow trout

(LC4=3000 ppb). The only freshwater fish chronic data available for disulfoton was for the rainbow trout; therefore, an . -

estimated early life-stage NOEC was calculated for.the bluegﬂl usihg the chronic.to acute ratio for rainbow, trout (220.
ppb/3000 ppb = 0.07)." The bluegﬂl LC,, was multrphed by this number to obtain the estunated NOEC (39 x 0.07=27
ppb). . A
- a=high rlsk LOC has been exceeded

_ Usmg the estlmated blueglll NOEC, the results indicate that the aquatlc chromc level of concern is \‘ »
“exceeded for disulfoton at application rates of greater than or €qual to 0.64 1b ai/A. Using the
rainbow trout NOEC, the chronic level of concern is not exceeded by apphcatlon rates up to and
_1nclud1ng 9. 4 b a/A. - : ‘
Freshwater Invertebrates

The acute and chromc nsk quotlents ar_e tabulated below. =

45 - o



Table . Risk Quotients for Freshwater Invertebrates Based on a daphnia magna LCS0
of 13 ppb and a NOEC OF 0.037 ppb.

Site/Rate in Ibs ‘

ai/A (No. of EEC . EEC ' ’
Apps.), inches" LCS0 NOEC Initial/Peak ~ 21-Day Acute RQ - Chronic RQ
incorporated " (ppb) (ppb) .  (ppb) (ppb) (EEC/LC50) (EEC/NOEC)
Barley—gerial, 13 0.037 18.02 1650 - 1.34a | 445.94a
0.83(22),0 . : B

Barley— ground, ’ 1792 15.85 1.38a ' 428.38a
-1.0(2),0 ‘ L , ' : .
Cotton—ground, 13 0.037 54.24 48.54 4178 -1,311.89a
327 (3), 2.5 ; :

Cotton-- ground, - ’ 16.75 '14.98 1.29a - 404.86a

1.01 3),2.5 : S
Potatoes—-ground, - 13 - . 0.037 117.00 . 106.50 - 9.00a 2,878.38a
1 9.4(2),0 . _ A - ~ '
Potatoes--ground, = h 51.78 47.39 ' 3.98a 1,280.91a . '
9.4 (2),2.5 , - : S o
‘Potatoes-- ground, 49.76 _45.44 '3.83a 1,228.11a
4.0(2).0 _ ' : -
Potatoes—-ground o T 22.08 . 2021 170 a - 546.22a E
402)25 ' L _ o -
Tobacco—-ground 13 0.037 98.19 87.30 7.55a ©2,359.66a

8.17 (1).2.5 : o :
Tobacco-- ground, ' , 85.02 74.36 6.54 a ©2,009.73a
163 (1),2.5 - . - , T
Tobacco--ground, ‘ : 20.85 - - 1824 . 120a 493.78a -
40(1),25 ' , B : ‘
| Sp.wheat-—aerial, 13- 0.037 10.20° 9.44 0.78a - _°  349.63a
-] 064 (1),0 , : , o ' S o : ' :

" Sp.wheat--ground, : 7.90 - 7.08 - 0.61a ~ 191.35a
1.00),0 =~ ‘ - ' o ' ‘

a=high risk, restncted use and endangered species LOCs have been exceeded
b=restricted use and endangered species LOCs have been exceeded
" c=endangered specles DOC has been exceeded - - :

The results mdlcate that the aquat1c acute h1gh risk level of coricern has been exceeded for )
freshwater invertebrates at application rates equal to or greater than 0.6 Ib ai/A. The chronic level

of concern has been greatly exceeded for application rates of equal to or greater than 0.6 Ib ai/A..

~ Soil 1ncorporat10n reduces the risk to freshwater 1nvertebrates but does not ehmmate it.
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C. \Exposure and Risk to Nontarget Estuarine and Marine Animals
I. Fish

The acute and chronic risk quotients for estuarine and marine fish are tabulated below.

- Table . Acute Risk Quotlents for Marme/Estuarme Fish Based on a Sheepshead anow
LCS0 of 520 ppb.
Site/Rate . , . L
1bs ai/A ‘ "EEC :
(No. of Apps.) . LC50 : Initial/Peak Acute
(ppb) \ (ppb) i RQ
. ~___(EECLC50)
Barley--aerial, 5200 - 18.02 - .0.03
0.83 2),0 : o : ‘ o
Barley-- ground, : 1792 0.00
{ 10,0 : , : : :
- Cotton--ground, .520 54.24 o 0.10¢c
3.27(3),2.5 :
Cotton-- ground,” ' 16.75 : 003
1.01 (3),2.5 B / o
Potatoes--ground, 520 o170 o 0220
1942),0 I , o ‘
Potatoes--ground, - - . 5178 _ . 010¢ -
941225 = . ’ : D E
Potatoes-- ground, : ‘ - 49.76 s -, 010c¢
"4.02),0 ' o R ' S
Potatoes--ground, .. 2208 : ‘ 0.04
40(2),2:5 ‘ . S (
Tobacco---ground -~ 's200 - 9819 . 0.10¢
|817@w2s - - !
Tobacco-- ground, o 08502 0 - .. ‘0l6¢
163(1),25 - ‘ e SRR ! ‘ -
Tobacco--ground, - . 2085 .. 004
1 40Q),25 - ‘ - : : , Ty
Sp. Wheat-:aerial;, - 520 -7 1020 . © 002 -
0.64 (1),0 o _ - o
Sp.wheat--ground, 1.0- - . . . 190 N 002 =
1,0 ' o i S

a=high risk, restricted use and endangered spe<:1es LOCs have been exoeeded
b=restricted use and endangered species LOCs have been exceeded '
c=endangered spemes LOC has been exceeded

The results 1ndlcate that the aquatlc acute restricted use level of concern for manne/estuarme fish
is exceeded by multiple applications of 9.4 Ib ai/A and greater with no incorporation. The

o
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endangered species level of concern has been exceeded by multiple applications greater than 3.27
‘Ib ai/A, with incorporation, and by smgle apphcatlons of 8 Ib ai/A and greater, even with
incorporation.

Table . Chronic Risk Quotlents for Marme/Estuarme Fish Based on a Sheepshead
Minnow Early Life-Stage NOEC of 16.2 ppb, and a Llfe-Cvcle NOEC OF 0.96 ppb.
Site/Rate  Early  Life-Cycle’
Ibsai/A - Life- NOEC. EEC EEC , » )
(No.of  Stage  (ppb) 60-Day - 90- Early'Life-stag_e Life-Cycle
Apps.) NOEC : (ppb) Day RQ . , - RQ
(ppb) | - (ppb)  (60-Day ~ ' (50-Day
) ' EEC/NOEC) EEC/NOEC)
Balley 162 . 096 1475 - 1356 091 14122
13.95 1259 086 ’ . 13.11a ' e
Cotton = 162 096 4335 4091  268a  426la
| : 1339 1263 078 - 13.16a
Potatoes 162  0.96 93.54 8592 5.77a 89502
» : ' 39.84 3659 2.46a - 38.11a .
41.69  37.83 2.56a 39.41a.
1778 1613 1.10a 1680a -
Tobacco 16.2 0.96 75.11 -~ 6875 4.64a : 71.61a
- ' S 64.00 58.62 3.96a- 61.06a’
o 15.70 14.38 0.97" . 14.98a
Sp.Wheat 162 096 832 771 - 051 803
S 603 . 551 -0.37 . .- 574a

a=high risk LOC has been exceeded.

" The results. mdxcate that the early life-stage chromc level of concern has been exceeded for
marine/estuarine fish at mutiple apphcatlon rates of 1.0 Ibs ai/A and greater and for single
application rates of 4 Ib ai/A and greater. The hfe-cycle chronic level of concern has been ‘
exceeded at application rates of 0.6 1b ai/A and greater Soil mcorporatlon reduces but does not
.ehmmate the risk to marme/estuarme fish.

il Inv’erte_brates

‘The dcute and chronic risk quotients for aquatic invertebrates are tabulated below.

o <9



Table . Acute Risk Quotients for Marine/Estuarine Invertebrates Based on a Mysid
LC50 of 100 ppb
Site/Rate , ,
Ibs ai/A ’ EEC ] _
(No. of Apps.) LC50 Initial/Peak : Acute ' \
’ (ppb) . (ppb) RQ :
. (EEC/LC50)!
Barley : . 100 1802 o ' 0.18¢
S . 17.92 - : 0.18¢
Cotton ‘ 100 - 5424 . - 0544a
| : 16.75 : : 0.17¢
Potatoes - 100 o710 117
: ) 5178 , ' 052a
4976 - . 050a-
S _ _ 2208 . 022b
| Tobacco ‘ 100 . 9819 ) 0.98a
S 185.02 : . 085a
. 20.85 o _ 0210
Sp. Wheat 100 L ©1020 - o0loc
’ ' : 790 / 0.08 ¢

a—lngh risk, restncted use and endangered species LOCs have been exceeded :
- b=restricted use and endangered species LOCs have been exceeded : .
o= endangered spemes LOC has been exceeded ’ ' ’

The results mdlcate that the aquatlc acute tugh risk level of concern has been exceeded for -

- marine/estuarine invertebrates for applications of 3.3 Ib ai/A and greater, and for single

applications of 8 Ib ai/A and greater. Soil incorporation reduces the risk to marine/estuarine
invertebrates, in some cases to below the high risk level of concern. However, it does not

 eliminate the risk. “The restricted use level of ¢ concern is exceeded by apphcatlons at rates equal to

- or greater than 4.0 Ib ai/A, with soil incorporation. The endangered species level of concern is

exceeded by all apphcatlons at061b al/A and greater, regardless of soil mcorporatlon
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Table . Chronic Risk Quotients for Marine/Estuarine Invertebrates Based on a Mysid
Life-Cycle NOEC of 2.35 ppb.
Site/Rate ~ ~  Early Life-Stage ‘
lbsai/A NOEC (ppb) EEC
(No. of Apps:) 21-Day (ppb) Life-Cycle -
. ) RQ
(21-Day
EEC/NOEC)
Barley 235 . 1650 7022
. | © 15.85 6.742 -
Cotton . 235 48.54 20662
» ' R : - '14.98 . 6.37a
Potatoes 235 , 106.50 . 4532a
: ‘ - 47.39 ' .20.16a -
45.44 C 19.34a
2021 . 8.60a
Tobacco . 235 8130 . 3715
: ‘ ' © 7436 . ' 31.60a
18.24 ’ © 7.76a
Sp. Wheat 235 9044 4.02a
: - 17.08 ' 30la

a= h1gh risk LOC has been exceeded

‘The results 1nd1cate that the chronic level of concern has been exceeded for manne/estuarme

invertebrates for all application scenarlos modeled at rates greater than or equal to O 64 1b a1/A, o

regardless of soil mcorporatmn
D. Exposure and Rlsk to Nontarget Plants

Although Tier I terrestrial and aquatic plant testmg is requ1red for disulfoton due to label
~ phytotoxicity warnings, no data on plant toxicity has been subrmtted at this trme Therefore, the -
risk to riontarget: plants cannot be assessed ‘ :

5 Endangered Specles

The followmg endangered species LOCs have been exceeded for disulfoton: avian acute avian
chronic, mammalian acute, mammalian chronic, freshwater fish acute, freshwater invertebrate
acute, freshwater invertebrate chronic, marine/estuarine fish acute, marine/estuarine fish chronic,
* marine/estuarine invertebrate acute, and marine/estuarine invertebrate chronic. ‘Endangered
terrestrial; semi-aquatic and aquatlc plants also may be affected, based on label statements (

.~ indicating phytotoxxcrty
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The Endangered Species Protection Program is expected to become final in the future.
Limitations on the use of disulfoton will be required to protect endangered and threatened species,
but these limitations have not been defined and may be formulation specific. EPA anticipates that
a consultation with the Fish and Wildlife Service will be conducted in accordance with the
species-based prrorlty approach'described in the Program. After completion of consultation,
registrants will be informed if any required label modifications are necessary. Such modifications
would most likely consist of the generic label statement referring pesticide users to use hmltatlons
contained in county Bulletins. : ,

6. Disulfoton Inciden't Répor_ts .

' There are both bird and fish krlls reported for disulfoton. T he following are summanes of
' mc1dents reported through EIIS, IDS and USFWS personnel

.BIRD INCIDENTS
1. Young- County; TX, 6/ 18/93. Eighteen Swainson’s hawks were found dead and one found -
severely disabled in a ‘cotton field. The cotton seed had been treated with disulfoton seed
' treatment prior to planting, about 10 days before the birds were discovered. According to field
personnel, no additional applications of organophosphorus or carbamate pesticides had been made
in the vicinity of the field. Laboratory analysis of the birds revealed insect material in the
gastromtestlnal tracts. Residue chemistry analysis of this material indicated the presence of _
disulfoton; no other organophosphorus or carbamate insecticides were present. ‘Apparently, the -
hawks had fed on insects, which had been feeding on the young cotton plants. - The systemic -
- nature of the pestlcrde appears to have resulted in plant residues, which were then taken up by the .
insects, at levels high enough to cause mortality in the hawks. This may be the first documented
incident of this type of exposure in a raptor specles (L. Lyon, Div. of Environmental -
'Contaminants, U.S. Fish and Wlldhfe Service, Arhngton, VA, Presented at the SETAC 18th
annual meetmg, San Francrsco CA, 1997) :

2 Sussex County, DE 4/26/91 Nme Amencan robms found dead following apphcatlon of

granular disulfoton at a tre¢ nursery. Corn and soybeans were also in the vicinity. No 1aboratory
- results were obtained. Certamty index i 1s probable for dlsulfoton (Incrdent Report No. IOOO] 16-
003).’

3. Puerto cho 1/24/96 SlX grackles fell dead froma tree in the’ yard of a private’ re31dence A
dead heron and a dead owl were also found in the wcmrty The use site and method were not
reported. Birds had depressed acetyl cholinesterase. Residue analysis on gut contents of one of
. the grackles found disulfoton residues of 12.37 ppm wet weight. Certainty mdex of this mcrdent
is hlghly probable for drsulfoton (Inmdent Report No IOO3 966- 004) -

FISH INCIDENTS

1. Onslow County, NC;-6/22/91. A fish kill occurred{in apondata private residence. The pond
'recelved runoff froma nelghborlng tobacco ﬁeld Analysis of the water in'the pond revealed the -

51



presence of disulfoton and several other pesticides, including endosulfan. Disulfoton sulfoxide
was found in the water at a concentration of 0.32 ppb. Endosulfan had the highest concentration’
(1.2 ug/L), and is toxic to fish, but disulfoton cannot be ruled out as a possible cause of death.
No tissue analysis was conducted. The certainty index of this mcrdent for dlsulfoton is “possible.”
(Incident Report No. B0000216 025) -

2. Onslow County, NC, 4/29/91. A fish kill occurred in a pond which was adjacent toa tobacco
field and a corn field. Rain followed the application of pesticide, and more than 200 dead fish
were found ﬂoatmg in the pond. Water and soil samples were collected within a week after the |
incident. Several organophosphorus pesticides, as well as atrazine and napromide, were found i in
all soil samples taken from around the-pipe that ran from the field to the pond, but none of the
samples contained detectable disulfoton. The pesticide applicator failed to follow packaging
guidance on safe handling of the pesticides. Additionally, the corn and tobacco fields were 62-82
feet uptill from the pond, which violates the requirement that these pesticides not be applied -
within 140 feet of a waterway. The certalnty index for tms mcldent is “unhkely” for disulfoton
, '(Inc1dent Report No 1000799 0()4) ~ SR :

3. Johnston County, NC 6/ 12/95 A fish kill occurred in a commerc1a1 ﬁsh pond Crop ﬁelds

_ nearby had been treated with pesticides. Water, soil and vegetation samples were taken and
analyzed for a variety of pesticides. Disulfoton, as well as several other pesticides was found in
- the samples. The level of disulfoton in the vegetation samples was 0.2-2.5 ppm.. The certamty
index for this incident is posmble” for d1su1foton (Inc1dent Report No. IOO3 826- 002)

4. Arapahoe County, CO 6/14/94. A ﬁsh kill occurred followmg apphcatlon of Di-Syston SEC o
" to wheat, which was followed by a heavy rain. Water samples collected contained disulfoton
sulfoxide at levels of 29,5-48.7 ppb, and dlsulfoton sulfone:at 0. 0199 0. 214 ppb (Inc1dent
Report No 1001167 001) o

: These in¢ident reports document the potent1a1 for dlsulfoton products to cause adverse acute
* impacts to birds and fish in the field. The presumption of risk to these classes of organlsms
1nd1cated by the r1sk assessment 1s supported by these mmdent reports,

| _7 RlSk Characterlzatlon

- A Characterlzatlon of the Fate and Transport of Dlsulfoton

L

_ L -Drmkmg water
(a) Surface Water :

_ The fate of dlsulfoton in surface Water and the hkely concentratlons cannot be modeled with a
- high degree of certainty since no data are available for the aerobic and anaerobic aquatic
degradation rates, and anaeroblc soﬂ metabolism. The large degree of latitude available in the

52

s
c>



disulfoton labels also allows for a wide range of possible application rates, total amounts,
application methods, and intervals between applications. Considering the relatively rapid rate of
microbial degradation in the soil (<20 day aerobic soil metabolism half-life) and direct aquatic
photolysis, disulfoton parent may degrade fairly rapldly in surfiace water. However, peak
“concentrations appear capable of being quite ‘high, with peak surface water concentrations of
7.90 ‘to 117.00 ug/L. and 90-day concentrations of 5.52 to 85.92 ug/L for the parent compound.
‘By not adequately considering aquatic degradation, the cotton scenario suggest an accumulation
of disulfoton (so decline after peak). Although no assessment can be made for degradates dueto -
lack of data, limited data suggests that the degradates are more persistent (>200 days) than
disulfoton, suggesting their presence in water for.a longer period of time than the parent. The
' degradates also appear to be more mobrle than the parent compound

A search of the EPA’s STORET (10/ 16/97) data base resulted in the identification of disulfoton
residues at a number of locations. The detected values ranged from 0.01 to 100.0 g/L;

- however, most of the values were. reported as “actual value is less than this value.” Thus, when a
“value of 100.00 pg/L i is reported it is not, known how much less than 100.0 ug/A the actual value
is.. . ,

| Surface—water momtormg by the USGS in the NAWQA (U SGS 1997) project found relatlvely

~ few detections of disulfoton in. surface water with-a maximum concentratron of 0. 041 pg/L

(b)’ Ground Water

fThe SCI-GROW (Screemng Concentratlon in Ground Water) screening model developed n .

- EFED (Barrett, 1997) was-used to estimate potent1a1 ground ‘water concentrations for disulfoton
-parent under hydrologlcally vulnerable con,dltlons The maximum disulfoton ground water
concentration predicted by the SCI-GROW _using the maxrmum rate (for potatoes, 2 apphcatlons
at 9.4 lb ai/A with a 14- day mterval) was 0 83 ug/L

Ground water momtormg data generally confirms fairly rapid degradation, because relatrvely few
"low level detections of disulfoton parent in ground water. The PGWDB (USEPA, 1992) reported
disulfoton residues ranging from 0.04 to 100. 00 pg/L were reported in Virginia and Wisconsin. -

- The study reference with the 100.00 ug/L detection (in Wisconsin) could not be found, but would
.- appear to be an anomalous value or point source. There were no ground-water detections of -

-p‘arent disulfoton in the USGS NAWQA (USGS, 1997) with a limit of detection of 0.01 or =

-0.05pg/L, depending upon method. Some notable hmltatrons of modelmg and momtormg were
presented elsewhere i in this document

Although no assessment can be made for degradates due to lack of data, hmlted data suggests that
the degradates are more persistent (>200 days) than disulfoton, suggesting their presence in water
for a longer- period of time than the parent. The degradates also appear to be more mobile than
the parent compound
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Ground water monitoring data tends to confirm fairly rapid degradation, but potentially high peak
values. The majority of samples had low levels (<16 ug/L) of disulfoton residues. There were
indications of some high concentrations, but this may be a reflection of how the data were
reported as the actual disulfoton concentrations in the monitoring were not always known. This is
because the detection limit was not adequate (extremely high) or specified, and/or the limit of
quantlﬁcatron was not stated or extremely high. Disulfoton concentrations were. simply given as’
less than a value. Therefore, considerable uncertainty exists with respect to the monitoring data .
Although no assessment can be made for degradates due to lack of data, limited data suggests that
the degradates are more persistent (>200 days) than disulfoton, suggestmg their presence in water
for a longer period of time than the parent. The degradates also appear to be more mobile than
the parent compound. ~

B. Characterization of risk to nontarget species from Disulfoton

Birds: The overall acute risk to blrds is high for most of the label apphcatlon rates and methods
for the liquid formulations of disulfoton. Even the lowest application rate (0.5 Ib ai/A) still - N
exceeds the restricted use level of concern when it is applied 3 times per yedr as permitted by the .
label. The granular formulations of disulfoton also present high acute risk to birds, especially
from banded applications. In-furrow applications present somewhat less risk to birds due to the
lowered exposure to the actual granules, but the high-risk level of concern is still exceeded. Since
disulfoton is systemic, birds can still be exposed to toxic levels of the pesticide in plant tissues and
in insects that feed on ‘the plant tissues. One bird-kill-incident was found to be caused by this

- route of exposure (L. Lyon, SETAC, 1997). The sulfone and sulfoxide degradates of disulfoton
are pers1stent (half-lives of up to 367 days), and exhibit comparable avian acute toxicity to parent
~ disulfoton. Because of this, there is the potential for adverse effects to birds for a prolonged.

- penod of time following even a single application. Several incident reports of bird kills support”

the presumption of acute risk to blI‘dS Terrestrlal field testmg also.confirmed the potent1a1 of .
d1sulfoton to Kill birds in the field. :

Chronic risk to birds is also expected ﬁ'om exposure to dlsulfoton Average residues exceed the S
. avian chronic level of concern for application rates greater than or equal to a smgle apphcatlon at -
1'1b ai/A.. As with the acute nsk the chronic risk is increased by the persistence of the sulfone , g
- and sulfoxide degradates. Since many of the apphcatlons of disulfoton occur in the spnng, "

: overlappmg the breeding season for most bll'd specres there is the potentlal for s1gmﬁcant

reproductwe impacts. - : -

Mammals The overall acute risk to mammals is expected to be hlgh All modeled apphcatron '
- rates and methods exceed the: high risk acute level of concern for mammals, regardless of the .
mammals’ size and diet composrtlon Since disulfoton is a systemic' pest1c1de the granular

* formulations can result in exposure through food items due to uptake by the plant tissues in
addition to direct exposure to any umncorporated granules. Apphcatlons of the liquid

' ’formulatlons of disulfoton also result in direct exposure and exposure in food items.. The
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persistent sulfone and sulfoxide degradates are also toxic to mammals, thereby increasing the
potential risk from the application of disulfoton. The Incident Data System (IDS) contains
‘numerous domestic animal injury and death incidents, including deaths of large mammals such as -
horses and cattle. Small mammal carcasses were also found during terrestrial field testmg of
, drsulfoton on potatoes confirming the presumption of acute risk to mammals

Chronic risk to mammals is expected as well. All modeled apphcatron rates and methods exceed
- the chronic high risk level of concern for mammals. The persistence of the sulfone and sulfoxide
degradates, which are also toxic to mammals increases the hkehhood of chronic risk to mammals.:

Non-target Insects: Disulfoton and its sulfoxide and sulfone degradates are very hrghly toxic to
bees, so it is likely that bees, as well as other non—target and beneficial insects, would be harmed if
exposed to dlsulfoton in the field. ‘ ‘

Freshwater Fl§h The overall acute risk to freshwater ﬁsh is expected to be high. Three of the
five crop scenarios modeled resulted in exceedance of the. high acute risk level of concern, with
the remaining two scenarios exceeding the restricted use and endangered species levels of
‘concern. Several kills of freshwater fish have occurred from applications of disulfoton to different
~ crops, from reglstered uses as well as from misuse. There is, however, a large amount of

~ variation in freshwater fish species’ sensitivity to dlsulfoton -as evidenced in the toxicity data

table.” There are also incident reports of several ﬁsh krlls from drsulfoton use, supporting the
_ presumptlon of" acute rlsk to fish. : :

Chromc nsk to freshwater fish is expected from the use . of disulfoton. The smgle freshwater fish
 species (rainbow trout) for which chronic toxicity data.was available, demonstrates srgmﬁcantly
less sensitivity to disulfoton than several other specres (bluegill sunfish, bass, guppy) Therefore,
an estimated chronic NOEC value was calculated usmg the chronic to acute ratlo for the rambow
‘trout, as descrlbed earlier. ‘ . . : . ~
Freshwater InvertebrateS' The overall acute r1sk to freshwater 1nvertebrates is expected to be
high. All the modeled crop scenarios exceeded the high : risk level of concern. Agam, the risk is
further mcreased due to the. toxrc1ty and persrstence of the degradates of dlsulfoton

' Chromc I‘lSk to freshwater mvertebrates is expected from the use of dlsulfoton All of the ]
- modeled crop scenarios greatly‘exceeded the high risk level of coricern, sometimes by a factor of .
- several thousand. Irwertebrate life-cycle testmg with disulfoton shows that it impacts reproductlve
‘ parameters (number of young produced by adults) 1n addltron to surv1val and growth

L stugrme ang Marme Fls The overall acute r1sk to estuarine and marme ﬁsh is not expected
to be high; however, the endangered spec1es level of concern was exceeded by several of the -
»modeled crop scenarios (cotton, potatoes and wheat). As noted ‘above, there can be substantral '
species differences in sensitivity to disulfoton. Therefore it is poss1ble that the single
:marlne/estuarme fish specres tested (Sheepshead mmnow) does not fully represent the true range
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of sensitivity found in a marine or estuarine ecosystem, and this assessment may therefore
underestimate the true risk to marine/estuarine fish. There is also some uncertainty in using the
PRZM/EXAMs EECs to predict exposure to marine/estuarine organisms. The scenarios modeled
are based on data for freshwater habitats. The exposure in a marine or estuarine habitat may be
higher or lower than that predicted for a freshwater habitat, resulting in higher or lower risk to
marine/estuarine organisms. ‘ | ‘

Chronic risk to estuarine and marine fish is expected from the use of dlsulfoton Both early hfe-
stage and full life-cycle testing demonstrated a variety of effects at low levels of disulfoton. Risk
quotients based on the early life-stage toxicity endpoint exceeded the level of concern for cotton,
potatoes and tobacco, and risk quotrents based on the llfe—cycle toxicity endpoint exceeded the
level of concern for all modeled scenanos '

Estuarine and Marine Invertebrates The overall acute risk to marine and estuarine
invertebrates is expected to be high. Three of the five modeled scenarios (cotton, potatoes, and
tobacco) resulted in exceedance of the estuarme/manne invertébrate high risk level of concern.
There is some uncertainty, however, in using the PRZM/EXAMs EECs to predict exposure to .
marme/estuarlne organisms. The scenarios modeled are based on data for freshwater habitats.
The exposure in a marine or estuarine habitat may be higher or lower than that predicted for a
freshwater hab1tat resulting in higher or lower rlsk to marme/estuarme orgamsms

Chromc risk to marme/estuanne 1nvertebrates is expected All of the modeled crop scenarros ;
exceeded the- chromc level of concern. - :

Nontarget Plant : Currently, terrestrial and aquat1c plant testmg is not required for pesticides
 other than herbicides except ona case-by-case basis. Nontarget plant testing was not required for
~ disulfoton, so the risk to plants could not be assessed at this time. There are phytotoxrcrty '

* statements on‘the label, however, as well as. some incident reports of possible plant damage from
the use of dlsulfoton 50 there is the ,p_otentral for risk to nontarget plants.

C Mxtlgatlon

There isa large amount of latrtude in the drsulfoton labelmg regardmg apphcatlon rates numbers
of" applications, row spacing and apphcatlon methods This risk assessment was based pnmanly
on those parameters that resulted in maximum environmiental concentrations, and, therefore '
maximum potential exposure of wildlife-and aquatic organisms. Reducing the maximum
apphcatron rates allowed-on the label to those rates most typically used by the grower would

" _lower the risk. Likewise; labehng permitting fewer applications per season or requiring longer
application intervals would also lower the'risk to nontarget. orgariisms. Information from the
registrants indicates that most uses of disulfoton are in-furrow applrcatrons requiting m—furrow
apphcatrons ‘would reduce the risk from the broadcast apphcatrons modeled in thls assessment

Incorporatmg standard labelmg language for ground water contarmnat1on and bee mltlgatron

P
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‘would also help reduce risk. The following labeling language is appropriate for groundwater: '
“This chemical is known to leach through soil into ground water under certain conditions as a

result of label use. Use of this chemical in areas where soils are permeable, particularly where the -
water table is shallow, may result in ground water contamination.”

For mitigating the hazard to bees, the following labeling statement is appropriate: “This product is

toxic to bees exposed to direct treatment or re51dues on blooming crops or weeds. Do not apply
th1s product if bees are visiting the treatment area.”
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APPENDIX I: USE OF DISULFOTON (LB AI'YR) BY CROP AND BY STATE

Crop. P'eréent' of market 1b aifyr (Doane’s Agriculture Ib aifyr (estimate prbvided by BEAD,
‘ Service data) : ‘based on market information)
Cotton et 428,000 - 420,000-840,000
Wheat 16 © o lizse00 180,000-354,000
Baley = |7 - | 49,000 ] 29,000-77,000 .
Potatoes ~ |7 . 50000 - . |120,000-195000
Peanuts s~ 27000 | 47000106000
Cole crops 2 . _’ | 14,000 - 7 no information |
| com S R 4000 o 36,000-73,000
| Tobacco™ =~ | 1 - |a000- | 64,000-128,000
State | Percent of market  1b aifyr (based on total ai/yr of 1,700,000 Ib)
California - ]s o | 272000 I
Louisiana o L8700
Kenwcky |10 . | 170,000
Missouri g - Jumeoo .
| Arkansas g8 136000
Téxas.: . 17 | 119,000
| Alsbama 7 119,000
| Virginia 6 - | 102,000 S
| North Carplina “fs ot {ss000.
M£m¢ : e 1 68,000 -
Mississippt 14 68,000
Utah la - | - fes000 -
Georgia - |3 L | sio00 )
Mmhlgan 2 ' 34,069 -
Obio 2 l34000 - o -
I T 17000
NewMexico N
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APPENDIXV II: Chemical Structure of Disulfoton
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APPENDIX III
1. Tier I Water Resource Assessment.

This section presents a preliminary assessment of the potentlal to contaminate ground water and
surface water from labeled uses of disulfoton and to obtain to initial estimates of envxronmexﬁal

~ concentrations of disulfoton in surface water bodies for use in the human health and ecological

risk assessment as part of the registration process. The assessment includes Tier I estimates of

env1ronmental concentrations (EECs) in surface water for disulfoton as applied to barley, cotton,
potatoes, tobacco, and wheat, using several label apphcatlon rates and methods. A Tier Il -
analysis 'was-also conducted because many of the estimated concentrations exceeded the EFEDs
‘level-of-concern. Surface and ground-water monitoring data available in the EPA’s STORET.
were also con51dered but were considered to be unreliable with too much uncertainty to provide
much useful information. The environmental fate data base is not complete. Limited data

indicates that the degradates are much more persistent and mobile than parent disulfoton. The’
degradates, often as toxic as the parent compound, -are not cons1dered in thls assessment dueto -

- lack of env1ronmenta1 fate data. 3

The GENEEC (Version 1.2; 5/13/95) model was used to estimate environmental concentrations

(EECs) in an edge-of-field water bodied. GENEEC is a screening model developed by EFED to -

- be used in Tier I to estimate pesticide concentrations found in surface water for use in ecological -

risk assessments. The maximum peak, 4-day average, 21-day, and '56- day average concentrations

(EECs) were estimated using various combinations of application rates, numbers of apphcatlons

. and application. 1ntervals (Table 2) when applied to barley, cotton, potatoes tobacco and spnng
wheat. : S

. GENEEC is mtended to prov1de an upper-bound concentratlon value which rmght be found in
-ecologically sensitive areas because of pesticide use.- GENEEC is a single run-off event model;’

but can account for spray drift from multiple apphcatlons GENEEC represents a "10-hectare field - }
immediately adjacent to a 1-hectare pond that is 2-meters deep with no outlet. The pond receives " -

spray drift from each appllcatlon plus the one run-off event. The run-off event transports a -
maximum of 10% of the pesticide remaining in the. top 2.5 ¢m of soil at the time of the assumed .
run-off event into the pond. - This amount can be teduced through degradatlon in the ﬁeld and the.

- soil sorption. Spray drift is-determined by method of pesticide application: O-percent when

- applied as broadcast, in-furrow, 1% for ground spray, and 5% for aerial spray. Another major .
limitation in the current GENEEC simulations is that the aquatic (mlcroblal) degradation pathway
~ is fiot considered due to lack of data. ‘Direct aquatic photolysis is however included.

GENEEC is a screening model used in Tier I (generic h1gh run-off s1te) to estimate pesticide .

. concentrations found in surface water up to 56 days. Thus, it provides an upper-bound
concentration value which might be found in ecologlcally sensitive areas.because of pesticide use.
GENEEC is-a single 1 run-oﬁ' event model but can account for spray dnﬂ from multiple
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applications. GENEEC simulations were both made with the typical and maximum application
rates, maximum number of yearly applications, and the shortest recommended application interval.

A. Limitations of this Modeling Analysis

There are several factors which limit the accuracy and precision of this modeling analysis
including the selection of the high-end exposure scenarios, the quality of the fate data, the ability
of the model to tepresent the real world, and the number of years that were modeled. There are . -
additional limitations on the use of these numbers as an estimate of drinking water exposure. '
Degradation/metabolism products are also not considered due to lack of data.

The quality of the analysis is also directly related to the quality of the chemical and fate

- parameters available for disulfoton. Acceptable data are available, but rather limited. Data are

" not available for degradates and the aquatic aerobic metabolism rate was not known, but -
‘estimated. . The measured aerobic soil metabolism data is limited, but has sufficient sample size to
establish an upper 90% confidence bound on the mean of half-lives for the three aerobic soils -
determined in the laboratory (EFED One-liner, 1997). The use of the 90%-upper bound value
may be sufficient to capture the probable estimated environmental concentration when limited
data are available. ' o I 1
The GENEEC model itself represents a limitation on the analysis quality. The model was not
specifically developed to estimate efivironmental exposure in drinking ‘water so they may have -
limitations in their ability to estimate drinking water concentrations. Spray drift reaching the pond -
is assumed to be 1 percent for ground spray and 5 percent of the application rate for aerial
applications. No drift was assumed for broadcast or in-furrow applications. Another. limitation is
the lack of field data to validate the predicted pesticide run-off. | The site represented in GENEEC
‘was selected as a high exposure site, thus, estimated EECs are conservative. -~

| Another important limitation of the Tier I EECs for drinking water exposure estimates is the use .
of a-single 10 hectare drainage basin with a 1 hectare pond. It is unlikely that this small system
“accurately represents the dynamics in a watershed large enough to support a drinking water
utility. Tt is unlikely that an entire basin, with an adequate size to support a drinking water utility .
 would be planted completely in a single crop or be represented by scenario being modeled. The
- pesticides would more likely be applied aver several days to weeks rather than on a single day.
This would reduce the magnitude of the conservative concentration peaks, but also make them .
“broader, reducing the acute exposure, but perhaps increasing the chronic exposure.

R 0
" - B. Modeling Procedure
Environmental fate parameters used in the modgiing are sumrharized in Table 1 . GENEEC was
run for a number of crops using different application rates, numbers of applications, application S
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intervals, and methods (Table 2 ).

" | Table 1. Disulfoton fate properties and values used in (GENEEC) modehng
Parameter Value » | Source
| Partition Coefficient (Koc) 551.5 (mean of 4 ) - MRID 43042500
HydrolySIS Half-lives @ pH 4 1174 days MRID 143405
 pH7 323 < .
, pH9 231 ¢« , . o
Aerobic Soil Half-life 19.39 daye Upper 90% conﬁd’eﬁce bound on the -
: ’ (0.03575/d) mean of half-lives for the three aerobic
’ ‘ soils tested in the laboratory. MRIDS
’ _ . 40042201, 41585101, 43800101 '
Water Photolysis 3.87 days (pH=5) MRID 40471102
‘ 01794 . R
Aerobic Aquatic Half-life A ’no_d‘ata, ’ 1

C. Modeling Results

1. Surface water

. The Tier I average estunated envxronmental concentratlons of dlsulfoton in surface water using
~ the GENEEC screening model results in a minimum peak concentration of 11.2 ug/L for spring -
wheat in South Dakota and a maxirhurn of 285.4 pg/L for potatoes in Maine. The minimum and
maximum 56 day concentratlons were 8.7 and 221 2 pg/L for wheat and potatoes respectlvely
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Table 2. Surface water concentrations estimates from GENEEC (Version 1.2)
for disulfoton. » '
‘Crop ’ Applicétiori  Drift. | Depth - Peak 4-day | 21-day | 56-day
Rate/Number/ Interval (%) Ine. - '
. (Ib.ai./ac/#/days)
Barley | 10052121 o |. o0 ‘42_8.0 275 | 251 | 21.6.'.
Barley | 08206001 5 00 | 230 226" ‘20.6 178
Cotton . 1.009/3/21 o | 25 | 130 127 | 116 | 100
Cotton 3.270/3/21 0 | 25 | 420 | a2 | 316 | 325
Potatoes 4.005/2/14 0 25 | 487 473 437 377
Potatoes | ‘9.390/2/_14 o | 25 | 1142 | 1122 | 1024 | 885
Potatoes _ 4.000/2/14 0 00 1216 | 1195 | 1090 | 042
‘Potatoes’ 9.'396/2/‘1'4 0 00 | 2854 | 2804 2559 212 |
- Tobacco | 8.170/1/0 0 25 | 576 | 566 | 516 |, 446
| Tobacco | - 40057110 o | 25 |2 | war | a5 | ae |
Tobacco 16.33/1/0 o | 25 7| nsi 131 | 1032 | 892 |
- | Spr. Wheat ©1.005/1/0 0 00 | 177 174 | 159 | 137
| spr. Wheat oeszio . | o | oo | 12 | o | 101 | 87
Spr.Wheat |. ~ 063710 | s | 00  ‘12.4 122 |11 | 96

‘ TheGENEEC estimated disulfoton residue conCeﬁttations in surface water appear to be strongly
" related to application rate, number of applications, application interval, and method of application.

0y
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Table 3. Summary of disulfoton detections in STORET

Type of Water #of Analytical Method '| Disulfoton Concentratlon
-. Body Samples , , . ~ (range ug/L) g
Sream | 1940 | 3901039011 ' 0.00-16.00 -
253 81888 ©0.00-100.00
o« 39 | - 817" ‘ 0.05-1.00
e | siee g677° | 000021
 Lakes 270 39011 . 001010
1 2 | sisss | 005014
1 20 | 82617 . 100-100 -
S s2 | s | 000010
. Springs 24 3001 | 01010
L s | sisss o 0.05-100.00
e | mer | 0.008-0.060
, Re‘se;i)oirs 2 | 81888 b 010:020
| Estuary RRIRY SR 39011 - o0l .
e | s oo
Canals* 2 | seot, - | 05
| s ] ssss 1 o003
Wells | 38 | - 3%10 - | 1.00-100.00
< | est | sonm i | oont00
e | mes | giss8 | - 00025000
« a0 mer .| 003100
« [ | smem o | . 00014 -

.

1 Value reported as “knoWn to be less than :eported”
2 39010/39011 Flame Photometer Whole Water: dlsulfoton/dlsyston -
3 81888 D1su1foton Whole Water .
4 826 17 Dlsulfoton Total Recoverable whole water

82677 Dlsulfoton “filtered 0 07 um”.Total Recoverable whole water | T
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' The majority of samples had low levels (<16 pg/L) of disulfoton residues. However, there were |
indications of some high concentrations (may be a reflection of how the data were reported) as -
the disulfoton concentrations m the monitoring were not always known. This is because the
detection limit was not adequate (extremely high) or specified, and/or the limit of quantification
was not stated or extremely high. Disulfoton concentrations were simply given as less than a
value. Therefore, considerable uncertainty exists w1th respect to the momtormg data (espec1ally
the STORET data). :

ii. Limitations in Monitoring

Monitoring data is limited by the lack of correlation between sampling date and the use patterns
of the pesticide within the study’s drainage basin. Additionally, the sample locations were not
associated with actual drinking water intakes for surface water nor were the monitored wells :
associated with known ground water drmkmg water sources. Also, due to many different

. analytical detection limits, no specified detection limits, or extremely high detectlon hmlts a
detailed. mterpretatmn of the momtormg data is not always possible.
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Appendix IV
Envnronmental Fate and Chemlstry Study Identification

Blumhorst, R B., and P.Y. Yen. Aerobic Soil Metabolism of [Ethylene-1-1C Drsulfoton ] Bayer
‘Report 106944, Study No. D1042103. Unpublished study performed by EPL Bio-Analytical ~ °
“Services., Kansas City, Missouri.

Forbes, A.D. 11988. Uptake, depuratron and bloaccumulatron of 1C D1 Syston to blueglll sunfish
(Lepomis macrochrrus) Performed by Analytical Biochemistry Laboratories;
: Subrrutted by Mobay Corp Received by HED on 2/ 10/88 MR]D# 4047 1 106.

Grace TJ,K.S. Cain, and J.L. Delk 1990 D1s51paat10n of drsulfoton in California soils.
- Performlng Laboratory Pro;ect IDs: ML022101, 89.023 Plot 24, 89.032 Plot 10, 892010.1-6K,
M, 169W. Submitting Laboratory Project ID: D1830089R01. Mobay Report No. 100158. .
. Unpubhshed study performed by Plant Sciences; Inc., Watsonville, CA; Siemer and _
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performed and Submltted by Mrles Inc 'Kansas Clty, MO : : :

, Kesterson, AB. Ruzo L o, and Lawrence L. Photochermcal degradatlon of D1—Syston in
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APPENDIX V:

. d‘x\ﬁa su"“‘@.
ENVIRONMENTAL FATE -
DATA REQUIREMENTS FOR 3 M ¢
. _ . z
* . Chemical No: 032501 \ | Disulfoton o ‘ e, méfff
. ) Does EPA Have . h - Must Additional
Use ’ Data To Satisfy : Bibliographic o Data Be Submitted
Data Requirement Pattern' - This Requirement? Citation ) under FIFRA 3(c)(2)(B)?
: L (Yes, No, or Partially) ’
§158.290 ENVIRONMENTAL FATE 5
161-1 Hydrolysis ‘ 1,23  Yes ' ' 00143405 - No
161-2 Photodegradation In Water 1,2,3 - Yes . ) 40471102 . : No
161-3 Phqtodegradation’ On Soil -~ 1,23 Yes _40471 103 : No
- !"!. m S lt -!. l'
162-1+ Aerobic Soil o 1,2,3 Yes © .0 43800101 40042201 41585101 “ . No -
162-2 ‘Anaerobic Soil 1,2,3 : No o - ) e No
-162-3  Anaerobic Aquatic- . 1,2,3 No , S (430425032) ) - Yes
162-4 Aerobic Aquatic ' 1,23 No o v . No-
Mobility Studies: '
B . : - . . sl
163-1 Leaching- Adsorption/Desorp. . 1,2,3 ~ Yes . 44373103 00145469, 43042500 00145470 : No
1632 Volatility (Lab) ° 1,2,3 Yes o, . . 42585802 . . < No
- Dissipation Studies-Fie ' ‘ '
164-1 Soil 123 Yes - 43042502 ° . No -
 Accumulation Studies: . - e,
1654 InFish . 123 7 Partially . 43042501,43060101,40471106,40471107  No
E . ! !ﬂl l !!l nil » Sl ll ‘ .
166-1 SmallScale‘Prosi)écﬁ#e
s o ",.“,
. 201-1 Droplet Size Spectrum - ) B .
: 202-1 Drift Field Evaluation | ' :
E:‘jj :‘. E"- - ’ ‘ : 'b ) T - c ) V . : . ) “ . -'_’ -
R . . < ) - L. N . ‘ N v ) ‘ . ) .
; 1. _ 1 Terrestnal Food; 2—Terrestr|al Feed; 3—'Terrestr1al Non Food 4= Aquatxc Food; 5= Aquatlc Non-Food (butdoor); 6= = Aquatic

Non:Food (Industrial); 7= Aquatxc Non- Food (Resxdentlal), 8= Greenhouse Food; 9=Greenhouse Non-Food; 10= Forestry,
11=Residential Outdoor; 12= Indoor Food; 13 =Indoor Non—Food 14= Indoor Medtcal,,lS Indoor Resxdentml

2. Submltted study is invalid; must be repeated B L ; ' o ,
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